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The Victrola is to music 
what gold is to commerce 


—the one final standard of value. 
When, in selecting an instrument 
for your home, you choose the 
Victrola and Victor records, the 
whole world confirms your 
judgment. 

Victor records and Victor in- 
struments are one. Each is made 
to operate with the other and no 
other combination can be made to 
produce as satisfactory results. 

Victrolas $25 to $1500. New 
Victor records demonstrated at all 
dealers in Victor products on the 
1st of each month. 


a | Victor Talking Magtetins Co. 
Camden, le. 
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Owing to the paper short- 
‘age, the number of printed 
copies of POPULAR Science. 
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insure getting your maga- 
ine regularly, “you should 
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your newsdealer, or send 
us your yearly subscription 
of $3, 
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300,000 Roth Memory Courses have been 
sold at $5 each. If you act at once you can 
get one for only $2.97! For a limited time 
you can save over $2 on this famous course 
that you have heard so much abou 
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Course to the test. You have heard a lot 
about it and what it has done for others. 
Now, at a real saving, you can prove what 
it will mean to you. 


After 5 days examination, if you are not 
absolutely convinced that the Roth Course 
can actually improve your memory, mail it 
back and you will not be out one cent. Send 
no money with the coupon below! 
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Big Demand for Trained Men 


Not enough draftsmen to go around—is the ery of thousands of employers 
Construction work all over the country, postponed dat now be 
done. Expanding businesses need draftsmen. F. 


The demand for trained draftamen has pushed the salaries up. 
fou can not only start at good pay but you canbe in line for 

advancement to. engineer, superintendent, manager. Why plod along 

any “smal pay” jobs when "you cam’ make yourself worth! $00 "to 130 


Learn at Home ! 


ea aierras 


TEST 
LESSON 


a oy ar, ee 


Other Salary Raising j stirrer ne 


rat Oh 


Popular Science Monthly 


CONTENT S—Continued 


INDUSTRIAL PROGRESS 


June, 1921 


Was $100 


Before the War 


FREE 
TRIAL 


Easy 
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A Finer Typewriter 


Over 900,000 Sold at a Fair Price 


Send No Money! 


Simply make 5 days free trial you do not wish to keep the type 
nu want this writer for.any reason whatsoever, simply send it 
for five days free trial back to us and you won't be out one cent for the 
in your own home or office. Use this Oliver for free trial. If, on the other hand, you decide that it 
lays as if it were your own. Type all your letters isthe finest typewriter, and you wish to keep it, 
nther work w Put it to every conceivable then pay us at the easy rate of only $4 a month. 
test. Compare it with any $100 typewriter on the This is the open, free trial offer we make to you on 


ady 
your request via t 
brand new Oliver Typewrit 


market. Compare it for simplicity of construction. the Oliver to let you see for yourself that if any type 
For beauty of uh. For esse of operation, writer is worth $100 it 16 this splendid, ap 
For speed. For neatness of work. Then if after | No. 9, our latest model and finest we ev 
sor oben the a 
Save $36 cr 


Famous peice at $100" 


seis apie ‘THE OLIVER TYPEWRITER COMPANY 


I 1106 Oliver Typewriter Bldg., Chieago, Il. 


Users of the| irs 
Oliver 


J Ship me a new Oliver Nine for five days free 

inspection. ‘If | keep it I will pay S61 at the rate 
of $4 per month. The title to remain in you until 
fully paid for, 


My shipping point is 
This does not place me under any obligation to buy. 
If T choose to return the Oliver, 1 will ship it back at 
your expense at the end of five days. 


country. We w 
Perfluots sales methods. Result—we can afford to sell 
AU'SOt the very same Oliver formerly peiced at $100. 
Mail the Coupon Now 

Check the coupon to get the Oliver for five days 
free trial in your own home. Ifyou decide to keep 
the typewriter you can pay for it on terms s0 easy 
that you won's miss the money—orl 

to have further informal 

‘oupon for our free catalog. 
now and mail! at once 
Canadian Price, $82 


™ OLIVER 


Tpewriter Gmpany 
1106 Oliver Typewriter Bldg., Chicago, Ill. 
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your book-—""The High Cost of Typewriterr 
Reston and the Remedy,” your de lue catalo 

further information. 
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You, Too, Can Learn 


to Boss This Job! 


“ELECTRICAL EXPERTS” Earn $12 to $30 a Day 
. What’s YOUR Future? 


Trained “Electrical Expert est salaries, and the oppor 
tunities for advancement and a big success in this line are the greatest ever known, 


“Electrical Experts” earn $70 to $200 a week. Fit yourself for one of these big paying 
positions: 


Be an “Electrical Expert” 
: the "screw driver" kind: 
lectreal E fn picked ont fo “bom” ondary Ebctricons to bes 
{rcity—the “Electrical Expert™—who fa picked out to "bom" ordinary Electricians-—to boss 
the Big Jobs—the jobs that pay . 4 


$3,500 to $10,000 a Year 


line Jotn” by enrolling now for my easily-learned, quickly. 
ie fy Course in Practical Blectscity 


Age or Lack of Experience No Draw-Back 


You don’t have to be a College Man: you don’t have to be a High School graduate 
My Course in Electicityie the most simple, thorough, an succesful a existence, and fers 
every man, regariless of age, education, tr previous experience, the chance to become, in a 
very short time, an “Electrical Expert,” able to make from $70 to $200 a week, 


I Give You a Real Training 


As Chief Engineer of the Chicago Engineering Works, 
1a man needs to yet the best positions at the highest salar 
how earning 83.500 to $10,000. 


Your Success Guaranteed 
So sure am I that you can learn Electricity—so sure am I that after studying with me, 
you. too, can gee into the “big money" class in electrical work, that T will guarantee tinder 
bond'to' return every single penny paid mie in tuition if, when you have Snished my” course 
You are not satisfied was the best investment you ever mad 


FREE—Electrical Working Outfit—FREE 


I give each student a Splendid Outfit of Electrical Toots, Materials and Meast 
Instruments absolately FREE” 1 abe supply them with Drawing Outht, eamings 


one of these “B 
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know exactly the kind of training 
Hundreds of my students are 
Jany are now successful ELECTRICAL CONTRACTORS, 
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These Are the Hours that Count 


Met of our time is mortgaged to 
work, meals and sleep. But the 
hours after supper are yours, and your 
whole future depends on how you spend 
them. You can fritter them away on 
profitless pleasure, or you can make 
those hours bring you position, power 
real success in life. 


Thousands of splendid, good-paying 
positions are waiting in every field of 
work for men trained to fill them. 
There’s a big job waiting for you—in 
your present work, or any line you 
choose. Get ready for it! You can do 
it without losing a minute from work, 
or a wink of sleep, without hurrying a 
single meal, and with plenty of time left 
for recreation. You can do it in one 
hour after supper each night, right at 
home, through the International Corre- 
spondence School. 


Yes—you can win success in an hour 
a day. Hundreds of thousands have 
proved it. The designer of the Packard 
“Twin-Six” and hundreds of other En- 
gineers climbed to success through I. C. 
S.help. The builder of the great Equit- 
able Building, and hundreds of Archi- 
tects and Contractors won their way to 
the top through I. C. S. spare-time study. 


Many of this country’s foremost Advertising and 
Sales Managers prepared for their present posi- 
tions in spare hours under I. C. S. instruction. 


For 29 years men in offices, stores, shops, fac- 
tories, mines, railroads—in every line of technical 
and commercial work—have been winning promo- 
tion and increased salaries through the I. C. S. 
Over 130,000 men are getting ready right now 
in the I. C. S. way for the bigger jobs ahead. 


No matter where you live, the I. C. S. will come 
No matter what your handicaps, or how 
small your means, we have a plan to meet your 
No matter how Limited your pre- Serre 


to you 


circumstances. 


vious education, the simply written, won- 
derfully illustrated I, C. S, textbooks 
make it easy to learn. No matter what 
career you may choose, some one of the 
280 I. C. S. Courses will surely suit your 
needs. 


When everything has been made easy 
for you—when one hour a day spent with 
the I.C.S. in the quiet of your own home 
will bring you a bigger income, more 
comforts, more pleasures, all that success 
means—can you afford to let another sin- 
gle priceless hour of spare time go to 
waste P Make your start right now! This 
is all we ask: Without cost, without obligating 
yourself in any way, put it up to us to prove 

how we can help you, Just mark 
and mail this coupon. 
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American Clock Co, 
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—Air-Friction Carburetor 
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7 ae 25 th 


Put Your Name 
On This Pay-Roll 


Men tike you are wanted for big-pay positions in the fascinating field 

We have made it easy for you to fit yourself 
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Learn Electricity 
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Learn Mechanical Drawing 


Men Needed 


Are you earning less 
than $35 a week? 


Can you reasonably expect 
your present position to pay 
you $35 to $100 a week in 
the 


near future? If not, 
offer will interest you, 
offer to qualify you for 
profession w 


ry start, pays higher salaries than the average 

e best personal service obtainable. We offer 
in mechanical drawing and teach you expert pals: 

your home, by mail, in the sa 

y big Draftis 
nany high salaried posit 
touch with openings for Draft 
manufacturing concerns and United 


fer to qualify 
the Drafting field, 
in big machine shops, indus 
ates Government. Depart- 


you as a thoroughly trained professional Draftsman, capable of succeeding 
from the very start. One of the many outstanding features of our training is 
that it qualifies you in an unusually short time, 


Become a Chief Draftsman 


You cannot make a mistake by taking up mechanical drawing, ‘The Geld 
be. No single profession to-day’ offers better opportuni 

ined Draftsmen continues to increase. Each 
‘creates a need for more trained Draftamen. - Pro 
‘who start as Draftemen are often advanced to 
Manager or other high salaried position. 
© cannot, supply. them rapidly enoug 
‘This dnusual demand Yor 


not crowded, 


duct 

raduates 
Refore they complete their training. 
itexplained by the fact that our students enter upon actual drawing work U 


There 
‘Many of them 
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Trained Men 
y they receive 
fiom or useless theory, 


theit first lesson, The 


‘spend no time with unmecemary prepa 


The Largest Institution Specializing in the 
Training of Draftsmen Teaches You Mechanical 
Drawing at Your Home 


Thi ig the mechanical age in mor Nagary. The dy of io 
trained men is here. Especially. is this true in the case ol 
mechanical industries of America and the entire world depend. 
the continued evelopment of machinery a0 neatly cen 

‘can give you at your home, your service will always be in d 
permanent, highly pad eld 


Drawing Instruments Furnished 


We supply our 
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for your permanent \se. 


No Previous Training Necessary 
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‘As cur students ate put into actual practice 
fat the beginning, they grasp the essentials 
Of drawing quickly. ‘The lessons supplied 
fre thorough, clear, and easily under- 

Stood! even by those who have had no 


Columbia School of Drafting 
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“For Years I Drifted Along 
From One Job to Another— 


I hadn't been trained for anything in particular and con: 
worked along without a definite aim. Believe me, there were times when 
1 got pretty discouraged, and then one day T accidentally came upon a book 
that actually changed the whole course of my life. The book was entitled 


HOW TO SUCCEED 
IN THE AUTOMOBILE, TRACTOR AND AEROPLANE BUSINESS, 
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The increasing use of electric motors in industry and home 
is a broad field for the inventor’s genius and the machine 


manufacturer’s workshop 


ie 


+t) 


Even a screw driver 
may be motor driven 


ACH. year brings to light some 

“‘new-fangled” machine which 
does the work of several hands or 
perhaps of a larger, more cumbersome 
machine—and the basis of such devel- 
opment is the fractional horse-power 
motor. 

‘The growing preference for G-E 
motors for uce in a wide variety of 
small machines is based upon three 
points which every manufacturer and 
dealer recognizes: the world wide repo 
tation of the General Electric Company 
for building high grade electric motors 
ofall sizes—the ability of G-E engineers 


to build into a device the motor which 
will do the work most satisfactorily — 
and the fact that the public will accept 
without question the G-E trade mark 
as a sign of guaranteed motor per- 
formance. 

Designers and builders of small 
tools and machines will find G-E en- 
gineers ready and willing to cooperate 
in the application of motors to new 
uses, even though it may involve 
building a special motor of redesigning 
the machine to accommodate the 
proper motor, 


General Electri 


Sige Company sae 
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Stunting with a Three-Wheeled Tractor 
And all three wheels are power wheels 


HIS is a tractor unlike any of 

those with which we are familiar. 

Tt is a three-legged machine. It 
ix shown, with its designer, doing 
tricks. Tt is going over rifle-range 
butts, a dangerous thing for a tractor 
todo. 

‘This machine is a fast worker, Tt is 
able to plow seven and one half acres 
in six hours’ time, It would take a 
number of horses to do the same 
amount of work in the same amount of 
time, In plowing this acreage, ‘the 
tractor uses only one and three 
quarter gallons of gasoline, which costs 
Jess than the feed a horse would eat in 
doing the same work, 

‘The efficiency of a tractor is meas- 
ured largely by the “pull” it has. ‘The 
“pull” is measured in pounds. If a 
tractor has a “tractive 
effort” that is more than 
the weight of the machine 
itself, then the efficiency 
of the machine is high. 
‘This little tractor is able 
to make a continuous 
drawbar pull equivalent: 
to 9250 pounds. It ean 


By Raymond F. Yates 


pull up to 5600 pounds, which is more 
than the gross weight of the machine. 
Of course, this high pulling power ean- 
not be maintained for any great length 
of time. It is only during momentary 
Jerks that the machine is able to exert 
‘its maximum strength. 

‘This tractor succeeds where other 
tractors fail because all of its wheels 
are provided with power. It is a three- 
wheeied machine and it is a three- 
wheel drive. The engine is connected 
with each of the wheels. 

‘The tractor has been provided with 
three wheels for a good engineering 
reason. It excels in wheel grip because 
the three wheels have an equal distri- 
bution of weight upon them when the 
machine is in motion. Pulling with 
two front wheels and one rear wheel 


" 


causes the wheels to press into the 
ground equally and evenly as ‘the 
strain increases, thus insuring them 
against the common fault of slipping, 
skidding, and the danger of over 
turning. ‘The low centér of gravity also 
helps to keep the machine on its feet. 

‘The little tractor is not only good for 
field work on the soil, but it may. also 
bbe used as a general power unit ‘on the 
farm. A pulley directly connected 
with the engine is provided for this 
purpose. 

‘The driver's seat is placed at the 
side of the one rear wheel of the 
tractor, and the driver has a clear 
view of the work in front of him and 
command over the plow or other 
following implement. ‘The machine 
drives Hike an automobile; most of the 
controls are operated by 
the feet. 

‘This tractor can travel 
up a steep incline, pulling 
three plows after it. This 
isa hard test indeed, since 
many a tractor fails on a 
grade when it has but one 
plow to pull after it. 


it ‘This theee-wheeled farm tractor 
the man who designed it sitting at the wheel 


Popular Science Monthly 


How Science Tracks the Criminal 


Europe is far in advance of the United States in crime detection 


HE Sherlock Holmes type of 
detective, the man who smells a 
letter and tells at once that the 

murder’ was committed by a bald- 
headed man wearing eye-glasses, may 
seem a far-fetched creation of the 
novelist. His exploits have been over- 
drawn for the purposes of fiction, but 
his methods are sound. Above all 
things, he is a scientist. 

In the whole United States there is 
no Sherlock Holmes—no detective who 
studies crimes objectively and dispas- 
sionately, just as an entomologist 
studies a’ bug for identification. The 
Europeans are far in advance of us in 
this respect. 

‘There are no fewer than four chairs 
in as many European universities 
occupied by men who are professors of 
crime detection, the new science 
called “criminalistics.” ‘These men 
have laboratories in which the minds 
and methods of criminals are studied. 
In Graz, Austria, for example, you 
will see ‘collections of all the known 
poisons of Europe, the sword-canes and 
rifle-eanes with which assassins lie in 
wait to kill, plaster models and aceu- 
rately drawn plans of crimes, the skulls, 
of men who haye been killed by blows 
on the head, Students who take the 
course in criminalisties are expected to 
Took at a skull and say: “This man 
was killed by a hammer blow.” 

One graduate caught a murderer 
who had left behind him nothing but a 
derby hat in which there was a single 
hair. "‘Look for a man between 
forty-five and fifty, partially bald, 
with gray-streaked hair.” ‘The police 
found him. 

Why did the sefentific detective say 
that? Because by chemical and 
microscopic means it had been deter- 
mined that there was perspiration in 
the hat; one of the hairs was gray, and 
it was the kind of hair that drops out of 
a head that is growing bald. 

All modern seience has been drawn 
upon in this tracking of the criminal. 

Professor Gross, .who founded. the 
chair of eriminalistics in the University 
of Graz, could look at the footprints of 
a man and determine whether he had 
been walking or running, whether he 
had been carrying a package or not, 
and even whether he was suffering from 
udisease. Bertillon, who did far more 
than give us the measurement system 
of classifying convicted criminals, went 
so far as to gather information on the 
methods used by Parisian shoemakers 
in nailing heels in place; for each 
shoemaker used a definite number of 
nails and hammered them in according 
toa plan of his own. Bertillon had 
only to look at a footprint in order to 
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‘An oxyacetylene flame was first used 
in Antwerp more than twelve years 
ago. Two burglars rented a room 


over bankingoffice. ‘They drilled 
hole through the floor of their room 


‘and lowered themselv 


ination of the safe was simply burned 
away 


deduce the-probable maker.of the 
shoe that left the imprint. 

‘The first step taken by a Euro- 
pean criminalist is to make a 
scientific study of the scene of the 
crime, He uses either the scientific 
method of photographing devised 
by Bertillon—a method that makes, 
it possible to measure with the 
utmost refinement on the photo- 
graph the distance of one object 
from another—or else he makes an 
accurate drawing, noting the exact 
position in which every object is 
found. Sometimes he even makes a 
three-dimensional plaster cast. He 
looks always for what is technically 
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called “‘the error in the-situation"—in~ 
other words, the little unforgotten 
thing or act that betrays. 

Gross once found the dead body of 
an old man swinging from a chande- 
lier. Suicide was the verdict of the 
police, and suicide was the first eon- 
clusion Gross drew. ‘Then he studied 
his drawing. There was no chair 
near the man! Somebody must have 
hung him to the chandelier. The 
doctors assured Gross that the man 
had died a natural death! ‘Then the 
real search began. Gross found that 
the old man had been left in charge of 
two servants. 


One night, 1. The hand of a crim 
alter the had Sata of foorprits made 
fallen asleep, ith a booted anda 
they decided faked Toot. 4. Imprint 
to go to a  ofacriminal'sknee. The 
dance, When fSised thatthe imprint 
they returned was left by striped trous- 
they found —_ersmadein Manchester, 


Launching a Canoe with a 
Rope Railway 


IGH on a cliff a man built his 
house, As he sat on the veranda 
one day, watching the rippling water 
in the bay below, he was seized with a 
desire to go canoeing. But how ould 
he and his canoe leap the 
He planted a ce in the cade 
near his house, and drove another 
stake firmly into the bottom of the 
bay. He connected the two 
with a cable, On the cable 
he adjusted a metal bar by 
means of pulleys at both 
ends. Whenever he wishes to 
paddle on the bay, he chains 
the canoe to hooks located 
directly beneath the pulley: 
‘The canoe is lowered and 
raised by a winch operated by a gaso- 
line engine. The cable from the winch 
in attached to the near end of the metal 
crossbar. And close toit isa brake-lever. 
‘When the canoe reaches the water, 
it is unchained and allowed to go its 
own way. Some one must remain on 
shore to start and stop the winch. 


their charge dead. Frightened, the 
valet suggested that it would be well 


gether they hung him, but they forgot 
to kick over a chair. 

‘These men deal not only with the 
physical facts of crime, but also with 
the psychology of criminals. It is im- 


Plaster casts made in European de 
tective laboratories in order to study 
‘rime scientifically 


portant to learn everything that can 
bbe learned of the loves and hates of 
thieves and pickpockets, their super- 
stitions, and their slang. ' The criminal 
mind is not a normal type. It is firmly 
believed by thieves, in Europe at least, 
that something must be left on the 
scene of the crime to avoid detection. 
One man left behind two or three 
matches torn from a block of the kind 
given away in cigar stores. Professor 
Reiss, of the University of Lausanne, 
picked them up. He ordered all the 
suspects searched. A block of matches 
was found in the pocket of one. The 
two inerimin- 
ating matches 
dovetailed 
intothestubs, 

We — need 
laboratories 
in America 
like those de- 
scribed above. 


Wave Long 


HE average life of a flag is thirty 
days of constant use. In the 
navy yard at Norfolk, a man who had 
never seen a flag made, J. H, Herbener, 
was given the job of increasing the flag, 
factory's equipment and turning out 
flags for the Fifth District of the 
United States Navy. He soon noticed 
that all the flags returned for repairs 
were broken just behind the hem. 
‘This led him to make and test a 
flag without a hem. 

‘The hem was cut off a standard 
ensign, and rows of stitching run 
across the end several inches deep. 
Flown for four months on the 
navy yard flagpole, one hundred 
and twenty-five feet high, during 
the stormy spring months of the 
year, it was found that the flag 
broke down only on the end, and 
there but slightly. It had lost two 
rows of stitching at the corners 
and one in the middle. 

A patent. was taken out on the 
“‘wind-proof flag,” and further ex- 
periments made. Lines of stitch- 
ing in one color across the flag 


‘Tie canoe is lowered from the cliff to the bay by 
means of @ winch operated by a gasoline engine 


altered its appearance, so a method of stitching was de- 
vised to match the colors in the stitching and pattern. 
‘This was done by stitching across the cloth before the flag 
‘was made, the ends of the stitching at the edge of the stripe 
being wrapped up in the seams, thus sealing them against 
the wind. 

Further experiments showed that strong winds 
sometimes blew out the outer line of stitching, and that 
the corners wore more rapidly than the center. To over- 
come this, V-shaped stitching was inserted in each stripe, 
with a half fan in the corners—a device that made the flag 
still stronger, but required a great deal of experiment to 
overcome puckering. Also a special kind of sewing- 
thread was invented for this purpose. 

‘The wind-proof flag will not last forever, of course. But 
official tests at Washington have shown that it will last 
ten or twelve times as long as the ordinary hemmed flag— 
a big cut in expense for the government. 
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Starting on a Journey by 


‘PRAVELERS inthe picture above are hurrying, on foot tion as they now do fora railroad journey and with far les 
‘and in railroad trains, toward a terminal the like of preparation than for an ocean voyage 
which fs strange to our eyes, but which may be an accom- : 

plished fact im only a few years. 


s just starting 
third ie waiting for ite new quota of 


begeage 
present-day travelers carry—and, indeed, travelers "The airplanes start from and alight upon platforms 
Efrough the air will probably start with as aight prepara: swinging ona circular railed bed high in the sit. The 
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Air in die Year 1930 


platiogns are swung by two sotating arms inclining 
ittle downward, and moving with 


‘There is also a hugs elevator for lowering the airplanes 


to the ground.floor whenever they are in need of repairs. 
uch 


Mail? 


Ho 
parachutes, 


Fhe owner of this conver 
nove "considered that it 
polled is look 


You Can Now Have Your 
Nose Corrected 


Desens 2 
satisty you? Is it convex, con- 


eave, crooked, or flat and uns) 
If you are not pleased with it, and if 
the fuct m: appy and mo- 

defect cor. 


Dr. Julien Bourguet, of Paris, F 


has developed the art of wathetic sur 
gery\and is able to give-any one a nose 
approaching opera 
tions are performed without eutting 
the skin, and usually within two 


weeks aiterward the patient ean step 
outdoors with an improved uppear- 
ance. The aesthetic surgeon studies 
his patient's nose with the eye of a 
seulptor. Experience at once sho 
what is wrong. With skill more deli- 
cate than a sculptor's, the defect is 
eliminated, 

Figst, local anesthesia produces in- 
sensibility to pain. ‘The skin is then 
separated from the underlying frame- 
work, the operation being conducted 
through the nostrils. A miniature 
electric burr-saw, or surgeon's hand- 
saw, cuts away the superfluous part of 
a convex nose. The skin is then 
allowed to readjust itself upon its im- 
proved support, and after about four- 
teen days the swelling disappears and 
the patient who formerly had, say, a 
convex nose now has a straight one. 

In correcting concave noses the 
cause of the depression is considered, 
and in some eases an injection of hard 
paraffin is made. This builds up the 
“depression” and restores the line of 
the nose to normal straightness. De- 
flected noses are operated upon accord- 
ing to the kind of deviation. If the 
whole nose is erooked, the bones them- 
selves are altered; "but, if there is 
only a slight deflection, the operation 
is more simple. But in any case the 
work is done from beneath the skin; 
no sear remains. 


The hump has been cut away 
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News by Parachute 


FAAYE 304 ttle! your subscription to the Asal 
If you want to keep in touch with what 
is going on in the air, you'd better get it in at once, 
‘Yes, the latest publication is a daily, edited and 
printed on board an airplane in fight, 
received by wireless, written, put into type,and printed 
on airplanes flying between London and Paris, so the 
edition must b 


‘The news is 


printed in both English and French, 


exchange reports receive special attention, 

is the Aerial Mail distributed? By means of, 
par which drop appropriate editions over 
jiferent towns 


She Carries Her Tent 
in Her Hand 


wis a girl walks 
down the street 
with a cane in one hand 
and a small bundle in the 
other, she may be on a 
shopping-tour or she 
may be looking for a 
place to pitch her tent 
for the night. For that 
cane may be a collapsi- 
ble tent-pole and the bundle a tent. 

In the pietures to the left you see 
such a girl and such a tent. The m 
terial used in making the tent is very 
thin; thus when it is rolled up it Teas 
small bundle, It is, however, suffi- 
nily strong to:withstand hard wear! 
The « consists of two telescoping 
sections that ean be adjusted to any 
desired height. 


Hitch a Bungalow to Your Car 


TOP at the Glenmore! At 

regular intervals you see this 
sign as you tour through the country; 
you decide to stop there. But when 
you arrive, weary and worn, you find 
that the Glenmore is in the heart of 
the city on a noisy main street, o else 
that it is full. 

Glenn Curtiss and his brother-in- 
law, G. Carl Adams, have solved this 
toutist’s problem ‘by inventing a 
bungalow on wheels that is attached 
to the automobile, trailer fashion. It 
is well equipped, and yet is not heavy 


Take a bungalow with you when you 
tour. " This one ‘accommodates six 


‘The bungalow is mounted on two 
wheels located near the center. The 
Front end is coupled to the automobile 


enough to cause an excessive strain, 
When you wish to sleep, eat, or rest, 
you stop the car in some convenient 
place and move into the bungalow. 
There you will find a kitchen, a pantry, 
a bathroom, clothes and bedding 
lockers, a table, chairs, and berths that 
will accommodate six people. The 
bungalow even +has electric lights and 
running water. The windows are all 
properly screened and they are also 
provided with water-proof curtains. 

‘The bungalow is coupled to the auto- 
mobile by a bar, 
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VERY one 

hhas seen a 

little toy 
consisting of 
nothing — more 
than a screw 
propeller 
mounted —hori- 
zontally on a 
vertical stick, 
‘You wind up a 
rubber band and 
then release it. 
‘The toy, driven 
by the horizontal 
propeller, rises 
straight into the 
air, 


Straight Up from: the Ground - 


Oehmichen invents a new flyer 
By Henry Mathis 


Engineer of Arts and Manufactures, Paris correspondent of the Popular Science Monthly 


HE fact that Oehmichen 

has used a balloon in ris- 
ing from the ground makes 
us question the validity of 
his results as Mr. Mathis 
presente them, | No one will 

convinced that a practical 
helicopter has been invented 
until it has flown without 
buoyant gas. In its present 
form Oehmichen’s helicopter 
is nothing but an airship 


driven vertically by horizon- 


tal propellers. 
A successful helicopter must 
not only straight uy 


but be able to descend slow! 
it must be able to fly horizon 
tally like an airplane; it 
must be stable. In our 
opinion, Ochmichen has not 
yet succeeded in solving the 
highly important problem of 
stability.—Editor. 


‘This toy is a true heli- 
copter, by which term aero- 
nautical engineers designate 


machine that depends for 
d__propulsion 
‘upon screws alone. Pénaud, 
a Frenchman, invented this 
toy many years ago. Until 
Langley launched his small 
airplane 
models in 1896, this toy was 
the only machine that ever 


support 


steam ~ driven 


flew, 


‘There are obvious rea 
helicopter 
should have enormous ad- 
vantages over an airplane. 
As every one knows, an air- 


sons why a 


plane must run along the 


ground for perhaps a hundred yards 
before it can fly, and also after it 
alights, A very large flying-field is, 


‘A balloon on a helicopter? But the inventor claims that it acts as a stabilizer, being 
‘capable of lifting only one fifth of the load, the balance being raised by the propellers 


that 
of 


“The screws of Ochmichen's helicopter are really two wings 
of high efficicney, rotating in opposite directions 


therefore, required. 
Passenger-earrying 
airplanes cannot start from the heart 
city, but must fly from some 
outlying ‘field reached by car or 


Jehmichen is the first 


railway. This is 
a serious limita 
tion in the com- 
mercial use of 
the airplane, A 
helicopter, onthe 
other hand, rises 
straight from the 
ground, a roof or 
deck, 

Hardly a year 
passes but some 
inventor comes 
forth with a new 
helicopter. Not 
‘one has been sue- 
cessful, except 


Ochmichen, a classmate of 
ine at the 
Mr. 


Ecole Central 


man who has ever risen from 


tions. 


theground witha helicopter. 

The 
Ochmichen depends are two 
wings of high efficiency, ro- 
tating in opposite direc- 

‘Their 
power is about 20 per cent 
greater than that of ordi- 
nary screws, 

‘Ochmichen's 
copter models were either 
too heavy or mechanically 
imperfect. 
vented 


“son which 


staining 


first heli 


‘Then he in- 


the recuperating 
serews with which his pres- 


ent machine is equipped. 


Hence we find 
commercial pounds. 


167. 


michen retor 


the eqi 


bilizer. 


it tilts too far. 
one fifth of the total load. 

lifted by the propellers.” 
Ochmichen intends to dispense with 
the balloon and use a smaller sta- 


Ochmichen’s helicopter weighs 572 
‘The weight of the pilot is 
pounds, The total weight is, 
therefore, 739.2 pound: 
tus is surmounted by 
balloon with a gas eapacity of 5083.2 
cubie feet. The lifting power of this 
balloon is only 156.2 pounds, about 
one fifth of the total apparatus. 

‘The skeptic will at once argue: "No 
wonder Oehmichen ean rise from the 
ground with a balloon. 

“The 

merely a stabilizer, a device to restore 
jum of the helicopter if 

It is able to lift only 


‘The appara- 
stabilizing 


But Oeh- 
balloon is 


‘The rest is 
In fact, 


A two-eylinder twenty-five horse- 
power 1910 motor drives the screws. 
Yet the power of the engine is more 
than sufficient because the screws ab- 
sorbed only seventeen horsepower. 
‘The helicopter in test flights has 
risen to a height of nine feet. 
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In this electrically driven device for loading, it is merely 
necessary'to. push the piecer of cargo into empty. slings: 

fas they move into position 


Endless Chains Load Ship 


DEVICE that rapidly elevates boxes, crates, loose 
barrels, and packed stuff to the necessary height to 
‘pass into a cargo-carrier at the wharves, and then conveys 
the goods to the ship and deposits them in the hold of the 
vessel, has been invented by P. 
Donald, of London, England. 

‘The machine proper consists of a 
light structural steel frame, arranged 
to rest with one edge on the hatch 
coaming and with the other on the 
bulwark of the ship. ‘The steel {ram- 
ing carries a series of rollers and gear- 
ing, by means of which two endless 
chains are supported and operated. 
‘These endless chains carry canvas 
slings between them in whieh the eargo 
is handled. ‘These two chains are con- 
nected by cross traverses consisting of 
two tubes each, the inner one of which 
keeps the two chains in relative posi- 
tion while the outer tube is free on the 
inner one. 

‘The conveyor is driven by an 
electric motor that may be operated 
by, any suitable engine. - Two. chain 
drives, one on each side of the con- 
veyor, are provided. ‘The reason for 
having two chain drives instead of one 
is that the end driving spindle must 


with 


HE water-gate, below is provided 
loating bucket, which fills 
as the water in the canal rises. This 
1uses it to drop, and as it does so the 
eaves,” or large iron pulleys over 
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“Squirting” Concrete Piles 


WE anew process of making concrete piles, a core is 
first built with tar paper and wire netting. The tar 
paper is wrapped around a paper core. Over this is placed a 
layer of wire netting. The wooden core is removed, leav- 
ing a cylinder made up of the paper and the netting. 
This is set in place, ready to be covered with concrete. 
‘The cement-gun is used to cover the form with concrete. 
‘The concrete mixture is forced through a bose under a 
pressure of thirty pounds to the square inch. 
The impact of the shi 

gives a flintlike structure 
much more di 


that is 


ing rods are in- 
serted and the 
squirting is con- 
tinued until the eor- 


building up pro- 
duces a stronger 
pile, since a hollow 
ost is muchstrong- 
er than a solid one 


These molds are made of tar paper 
and wire; after the mixture is squirted 
‘on, they will be concrete piles 


‘that is used ‘between the 


The mold partly covered, showing the 
reinforcing 
first coat of concrete and the second 


Automatic Drainage Gates 


surplus water to flow down into the 
main irrigating eanal, where it is ear- 
ried away. 

‘The device can be fixed to any 
canal, and flooding from cloudbursts, 


not connect the upper sprocket wheels, 
in order to permit a free passage for 
the swings with their loads. 

‘The loading of boxes or cases on this 
conveyor is an exceedingly simple 
matter, it beirig merely neces * 


which cables pass, rotate a steel bar to 
which other pulleys are attached. 
Cables passing over these sheaves ar 

tied to the metal drainage gate, and it 
rises automatically. This permits the 


or from the collapse of the banks of a 
lateral diteh, is amply provided for. 
Each gate in the canal which is not 
equipped with this device must be 
opened by hand by the diteh tender. 


sary to push successive pieces 
of cargo into the empty 
slings as they move into posi- 
tion to receive the pieces of 
freight, 

This system of loading 
takes the place of a num- 
ber of men, and performs the 
task with very little noise 
and very slight wear and tear 
or breakage to the goods as 
‘compared with the ordinary 
method of unloading by 


Inflammable Tubes 
for Fire Protection 


IRE protection can be 

easily secured by an im- 
proved tube device of in- 
flammable material. 

Put tubes in all dangerous 
places, and connect them by 
piping to a main tank that 
holds a fire-extinguishing 
liquid. When fire breaks out, 
the tube will burn, and down 


means of cranes, although 
the crane is still far from be- 
‘coming obsolete. 


will come the liquid, putting 
the fire out. 
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The Scientific Divining-Rod 


‘HE bent old man with a divin- 

ing-rod in his hand has long 
been a fascinating figure both in 
fiction and in real life. He is sup- 
posed to have mysterious powers 
‘that cause the rod to bend when it 
is held over iter or metal deposits, 
and thus indicates where they are 
located. 

Among those who believe that 
metal and water can be “divined” 
from aboveground is Mr. B, Jirotka, 
a German engineer; he does not be- 
lieve, however, that mysterious 
powers are necessary. In fact, he 
hhas invented an instrument which, 
he claims, will detect the radiation 
automatically. 

This instrument consists of a glass 
bowl into which some liquid: 
alcohol, acetone, or acetic ether—is 
poured. A luss or wooden needle 
is floated on the surface of the liquid, 
and one end of it is attached to a 
‘metal rod that is fastened to the glass 
lid of the bowl. This lid, which her- 
metically seals the bowl, has a project 
ing edge that is graduated. 

Mr. Jirotka claims that when metal 


He Opens His 
Suitcase and 
Takes Out—an 
Inflatable Boat 


edge of this lid the 
needle within will be repelled; ores, 
coal, loose quartz sand, chalky spar, 
and Kerosene also repel the needle. 
‘The action is not instantaneous, but 
occurs after a few minutes. Different 
materials will affect the needle differ- 
ently. Sometimes the radiation is 


The “rod” consists of a glass bowl 
filled with alcohol in. which floats a 


sensitive wooden needle 


strong enough to turn the needle 

around through 180 degrees, thus 
bringing it opposite the material, 

Water and moist earth, says Mr. 

Jirotka, have the opposite effect on 

the needle; they attract it, 

certain salts. And the colder these 

attractive things are, the greater the 
attraction; whereas the colder the 
repelling things are, the less the at- 
traction. 

But all these claims of what: is de- 
clared to be a new radiation, must be 
verified by a scientific investigation 
before being accepted by scientists 
and the public at large. 


"The boat is being put together for another trip. After the bags 
are pumped up, they are attached to a wooden frame 


‘No larger than an ordinary suitcase is the one that 
hholds the collapsible boat. Its contents are not heavy 
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Staging a Realistic Naval Battle - 


In which the audience sees a huge cruiser explode and. sink 


“ALMA” is the stage name of the 
French eruiser that is the 
vietim of German treachery in 

the dramatic play “In the Night 
Watch." As the curtain goes up for 
the first time, you see the deck of the 
Alma gaily decorated with Japanese 
lanterns; you hear music; there's 
dance on board, Among those present 
are the captain, his wife, and two 
designing officers, ‘Thus the eternal 
triangle is turned into a rectangle. 

‘The captain receives a wireless 
message: “War with Germany has 
been declared.” For the sake of his 
wife he tells the guests that peace is 
assured. 

He soon sends them to sh 
however, and immediately tells his 
men the truth. ‘The decks are stripped 
for action and the vessel moves. As 
the curtain falls you have an uneasy 
feeling that the captain’s wife, who ix 
in love with one of the officers, is still 
‘on board, You discover later that you 
were right. 

‘And now for the battle, In the 
second act you see the Alma riding the 
waves. A strange ship is sighted. Our 
hero, the captain, orders seeret signals 
to be flashed. The strange ship gives 


By Philip Schwarzbach 


the correct reply; 
several times as the mysteri 
approaches. You see the ship turn 
about. Then the lights go out. In- 
stantly the firing begins. The Alma 
returns shot for shot. Suddenly she is 
fatally hit by atorpedo. The captain is 
wounded, but he carries on, ordering 
the life-boats to be launched. The 
semi-villain with whom the captain's 
fe is in love turns hero and straps 
his own life-belt around the wounded 
captain. 

Next you see the actual sinking. 
As the huge ship takes her final plunge 
the boilers burst and steam roars up- 
ward. Gradually the disap- 
pears, and you see a small life-boat in 
the distance. And its passengers? A 
‘man and a woman. 

‘And now comes the last act—the 
court martial. The only known sur- 
vivors of the Alma are the captain, the 
real villain, and the sailor who 
attended "the villain-hero. ‘The cap- 
tain is unable to prove that the enemy 
ship answered his signals correctly. 
The villain denies having seen them, 
and then at the crucial moment the 
penitent wife appears and it all ends 
happily. 


‘horizon. 
ed on & pedestal and js operated by one 
‘lowly ‘across the floor to give the eff 


‘The Alma is nothing but a well 
painted piece of canvas mounted on 
2 wooden frame, It slides down 
through a slot in the floor. "A shot- 
‘gun and escaping steam imitate the 
Explosion of the ship's boilers 
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Eecraicaan\ 


‘The explosions that 

ake the. vessels — 

‘also the theater 

“wore made by dis- 
charging large-cal- 
{ber shotguns 
barrels. ‘The stage- 
ny 
responsible for givi 
the cues 


reuxon a2 


aor «. 
Maire Tonetoo 
cease 


Torpedoing a Stage Cruiser 


Above you see what is going on 
‘behind "the scenes when the 
cruiser Alma meets the enemy 
Ship. The Alma—or rather the 
‘small part of her that the aud 
‘ence stes—is mounted on rock- 
ers. Several men work to- 
iether, pulling the end of the 
Fockers up and down, thus giv 
ing the effect of a ship riding 
rough waves. ‘The waves, by 


a 


‘ipple light” on three smi 
drops located between the Adm 
and the enemy ship. ‘These 
Grops vary in height, and are 
topped by wire that makes them 
blend. 


sky throughout the first act are 
made by a light-machine ina 
Similar manner 
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Spraying the Chicken-Coops 
to Kill Mites 


HICKENS infested with mites o 
parasites are not good layers. 


vigilance ia the price of a good ege 
‘The diminutive sprayer, penetrating the 


is effective where only a small flock 
of chickens is maintained, The spraying i 
done at varying angles in all the corners of 
the poultry-house, and then the weapon 
in directed to the floor. The roosts 
must be taken down and boards and 
boxes removed. 

Crude petroleum is effective in the 
ication of chicken pests, the insecticide 
consisting of one part of kerosene to four 
parts of crude ol 


Rock and Keep Cool 


ON ery hot summer day, the mere ex- 
ertion of rocking will make you un- 
comfortably warm, One inventor decided 
that he was going to enjoy rocking and yet 
remain cool; so he made a fan operated by 
the motion of the rocker 

‘The movement of the chair causes a large 

wr wheel to revolve, Meshing with this 
rar isa pinion, "A fan is mounted on 
the shaft with the pinion, and this is set 
into motion when the chair is rocked. A 
delightfully cool breeze results and the 
comfort of rocking can be enjoyed however 
hard old Sol tries to heat up your part of 


Holding Up the Box-Cover 


PROVING that simple patents pay well, 
We illustrate one that has made money: 
for its inventor. 

This is a holder for the cigar-box. It 
sso made that it fits over the back and si 
of the box. Extending from the lower sec- 

is a small wire. When the box ix 
sd this wire springs into place against 
the cover and holds it open. 

‘The cigar clerk will tell you that it helps 
him in the day's work 


The Man of Bulak 


HE wooden image in the picture below 

fa not unlike some of the men you see 
to-day; and yet, that image was made cen- 
turies ago, Men have not changed much 
with the times 

‘The statue is known as “The Man of 
Bulak," and is now ina museum in Cairo, 
It is supposed to represent a village chief 
land it dates back to prehistoric times 
‘The even temperature and the dry climate 
in northern Egypt have helped to preserve 
it 

Many archmologists believe this to be 
the oldest statue in existence. 


Comb the Cranberry Bushe: 
for Efficiency 


HIBRE, fs & auick way of taking cran- 
berries from the bushes. Comb them 
off. ‘The device used is both a comb and a 
scoxp. The comb takes the berries from 
the vines and the scoop holds them, 

It is not long since berries were picked 
entirely by hand—a slow, costly job. Then 
‘came the comb and more speed. 

If the scoop is used carefully, the berry 
bushes will not be injured in the least, 


Instructors Travel to Students 


F plans of Hawaiian educators are ear 
ried out, pupils will have their education 


brought to their very door. Application 
for a Pan-American university charter has 
been made, with “classrooms” in the pine- 


apple and ‘sugar fields throughout the ter- 
ritory of Hawaii 

‘The first work of the kind is to be carried 
on in the labor camps of the islands, 


Steel for the Concrete Road 


OARDS used to be used as forms for 
road conerete, They were unsatic 

factory in every way. They would warp, 
leak, and break, causing imperfections in 
the road. Then came the steel forme 
real helps and time-savers. 

‘The steel forms may be put in place in a 
short tim 

‘They are automatically attached to 
pedestal supports, which are held to the 
ground by steel stakes. The steel forms 
hold their shape and they may be used over 
and over again. 


‘This Heel Rotates When 
You Walk 


MOS! of us wear down the 
INET heels of our shoes unevenly 
land this gives us an untidy ap- 
pearance. Hence it behooves us 
all to wear revolving rubber 
heels like the one below, which 
will give your shoes a much 
longer life. 

‘These heels ‘ire constantly in 
motion when you walk, and in 
consequence they wear slowly 
and uniformly. 

‘Such a heel is serewed through 
the center to the leather heel of 
the shoe, being attached in such 
a way that it coincides exactly 
with the sides of the heel. 

Tt is claimed that the heel 
will not skid in the rainiest of 
weather. 


An Emerald that Weighs 
Four Ounces: 


(A BLOCK of wood— that's 
what you think the hand 
below is holding; it's too regular 
to be a stone and too large to be 
a jewel. But it is a jewel; an 
uncut ‘emerald weighing” six 
hundred and thirty carats, or 
about four 


‘This is said to be the largest, 
‘emerald mined since the days 
when Cortes invaded Mexico; 
however, it is not nearly 30 
heavy as some emeralds in exist~ 
ence. In Bogoti there is a 
thousand-carat emerald, 

‘The new emerald is to be cut 
up into small stones. 


‘Two Very Different Members of 
the Horse Family 


"THE sitference between pony and a 
horse is the size—and sometimes this 
difference is. very great. In fact, some 
ponies are so small that they can walk 
between a horse's legs without bumping. 

‘The pony shown in the picture below is 
he nmallest of them all; hence, he has gone 
into the theatrical business. "He and his 
partner, the big white horse, are under 
the management of the woman who 
stands by. 

‘Once upon a time there was a five-toed 
horse—the ancestor of the modern horse 
He was not much bigger than a dog, so that 
there is nothing scientifically new about the 
pony pictured, 

‘This pony is clearly not a reversion 
to type, but merely a freak of nature, 
probably caused by some defect in the 
parents. 


N California an architect has over- 

topped convention and built « 

house with an attractive porch on the 
roof, 

‘Alter all, what is a porch for? It 
ia a place ‘where family and friends 
ean gather at leisure hours, or in the 
quiet of the evening. It should be a 
cool place, if the house is built in a 
warm locality. 

From the higher levels of the structure 
& better view can be obtained, and if 
8 breeze is stirring, one will surely get 
it better from the roof than from the 
ground. 

‘This particular roof-porch adds: greatly 
to the charm of the design of the house, 


Artificial Wool a Failure 


ALTHOUGH the director of the chem- 
4X ico-physical section of the Research 
Institute for the Textile Industry at 
Dresden personally supervised experiments 
toward artificial wool, he hax pronounced 
his efforts a failure, 

‘The process consisted of compressing 
wool scraps otherwise - worthless—ahort: 
fibers, ends, shreds, ete.—after treating 
them’ with certain chemical solutions. It 
was found that on putting this wool in 
solution it decomposed. 


Put a Sieve on the End of 
the Watering-Hose 


EXE time you spray the garden, 
notice the shape the water takes as, 
it leaves the nozzle. You will seo that 
it ix hollow and cone-shaped. | Centrifue 
ital force may be blamed for the hollow- 

A full spray would be better for the 
flowers and plants, and now there ix n de- 
vice that, when attached to the noaale, will 
produce this. Tt is a small flut wire sieve 
mounted on a holder that keeps it at a dis- 
tance of about two inches from the nos 
‘When the whirling spray shoots out of the’ 
notale, it hits the sieve, is broken up, and 
continues on its journey as if it were com- 
ing out of a.watering-ean, and in addition 
‘waters more plants as it sprays, albeit the 
‘water falls more gently. 

Joweph W. Burbank, of Albany, New 
York, is the inventor. 


Ice Bought by Slot-Machine 


N the illustration above is shown a ma- 
chine for ordering ice. 

‘The housewife decides the amount of lee 
that will be needed for the day. Going to 
the little slot-machine that hangs on the 
porch wall, she slips a coin or a ticket in the 
‘lot, then unlocks an indicator that tells 
how much ice is wanted. 

Along comes the iceman, fills the order, 
unlocks the box containing the coin oF 
ticket, which action automatically with- 

idicator, and by pushing down 
the top of the machine be 
Tock it, leaving it ready for the next order. 


Where Fish Is CI 
‘on the Pier 


ISHERMEN who catch fish from the 
pier ut Santa Monica, California, need 
not worry about the cleaning of the eateh 
when they arrive home, No more will 
there be that domeatie lecture that removes 
all of the joy from a perfect fishing day. 
‘This Pacific coast city has equipped its 
pier with running water and sinks for 
fishermen who wish to clean their fish 
where it ia made most convenient. What 
fisherman would not gladly clean his eateh 
fn stich eomfort—not mentioning the view 
Stich considerations cause residents to 
feel justly proud of their community and 
take an interest in ite welfare and public 


waned 


His Right Hind Leg Is of Wood 


INCE there was a dog, and it had a 
‘wooden leg. This is not a fable, but 
an actual fact. 

‘The dog was run over by an automobile, 
and one of its hind legs had to be ampu- 
tated. 

A three-legged dog doesn't stand much 
chance in this world; hence the dog's 
kind mistress had a fourth leg made for it. 
In a very short time the dog learned to use 
it deftly 

The wooden leg is covered with white 
cloth, and is, alas, very conspicuous, since 
the dog's hair is grayish brown. 


Killing the Flea-Beetle 


CIEE enemy of tobacco-growers is the 
flea-beetle. In one season it did six 
ndred dollars’ worth of damage an acre 
in the tobacco fields of Florida. Now 
there is a machine that scatters poisonous 
dust on tobacco plants—from eight to 
twenty pounds to the acre. 

‘The machine is drawn between the rows 
of plants while a fan on it blows quantities 
of dust through pipe. The force in #0 
great that the dust scatters over four or five 
rows. A gasoline engine operates the ma 
chine, “The dust is half calcium arsenate 
‘and half tobaceo dust. 
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Megaphone, Fan, and Hat 


HARD it is to imagine anything 
that will recommend itself more 
readily to the heart of the con- 
firmed football, baseball, or basket- 
ball rooter than this -0ne 
megaphone, Should your team be 
‘winning, the megaphone will earry your joy 
to the field. Should they be losing, it will 
convey encouragement. 

But that is not all. During the inter- 
mission the same megaphone, folded, be- 
comes a fan to cool the fevered brow of the 
enthusiast. The game won, the moga- 
phone becomes a hat. 


How a Road Was Saved by 
Jacking It Up 


FTER heavy rains had washed out the 
sandy subgeade of a section of high- 
way in New Mexico, leaving the concrete 
slabs with but frail’ support, an engineer 
of the Bureau of Publie Roudn quickly 
adopted the novel procedure of jacking up 
the roadbed, and rammed wet sand into 
the dugouts to support the concrote slal 
‘The collapse of the pavement was 
averted, and the concrete slabs were re- 
stored to thelr former bed without crack or 
flaw. Until the aundy aubgrade could 
wilt the washed 4h of the road 
protected with brush as a precaution 
ainst another gully-washing rain. ‘The 
ips in the subgrade were rapidly’ refill 


Fattening Chickens by Machine 


FAT, chickens, command higher prices 
than lean chickens. Chicken breeders 
who supply broilers and roasters for the 
market know this, and are not willing to 
Teave ithe fattening of their chickens to 

To provent the bird from using up fat 
by exercise, itis kept in a coop so small that 
it has practically no room for exercise. To 
expedite the fattening process the birds 
are forcibly fed by machine. One man 
holds the chicken while another presses 
down a lever and forces a quantity of the 
food contained in a tank through « rubber 
tube into the mouth of the ehieken. 

‘The birds are thus fed three times a day, 
the quantity of food forced into them de- 
pending upon thelr condition, age, and 
other factors, 


Towers Made of Turtles 
and Spools 


¥ Sy 


TPURTLES are not acrobats by nature. 
‘Their clumsy hard shells make it im- 
possible for them to twist and turn with 
ease. A London shopkeeper took ad- 
vantage of this fact and placed in his 

jow the three turtle towers shown 


‘The larger animals 
re placed at the hottom and the smaller 
‘ones become upper stories. No matter 
how madly they wave their feet in the air, 
nothing happens to the towers; the shells 
are so hard and firm that they are not un- 
balanced by the motion of the feet. 

How does the shopkeeper feed his 
prisoners? Unless he releases them at 
‘mealtime, he must give them individual 
service, feeding them one by one. 


Protection from the Live Wires 
by Special Apparatus 


EATH lurks in these wires. ‘The men 
‘are repairing live wires. ‘They call 
them “hot.” When they are “hot.” they 
fare dangerous, and the lineman must 
teh his step and his hand. 
‘The platform is insulated so that it helps 
the lineman to keep safe. A wooden shield 
ls also placed over the wire so that acci- 
dental contact through slipping or falling 
is remote, 
‘The flat form and the wooden supports 
are made of a moisture-proof wood that is 
a fairly good insulator of electricity. 


Metal Lighter than Aluminum 


AGNESIUM is an extremely light 

‘metal and it has little mechanical 
strength. It is about one third lighter 
than aluminum. 

‘The metallurgist has sueceeded in alloy 
ing this cousin of aluminum with other 
metals that impart to it the proper degree 
of tensile strength. The resulting alloy 
however, ninety per cent magnesium. This 
makes it a very light alloy with ideal 
physical properties. It machines nicely, 
has a low coefficient of expansion, is tough, 
hard, and well able to resist wear. 


Cook with Gas in Camp 


“THOSE who have gone camping with a 
amoky oil-atove or an alcohol lump will, 
appreciate the convenience of this little 
acetylene burner. 

‘The coffee-pot in the picture above sig- 
geste breakfast, with flapjacks on the side, 
The little cooking outfit, however, is 
equally useful for preparing other meals, 
land one can imagine very good soups and 
‘sauces. 

‘The acétylene burner is just as practical 
as the gasstove at home. ‘The gas is 
carried under high pressure in a small tank, 
and the supply is sufficient to cook many 


‘The tank is light and portable and 
the entire outfit does not weigh as much’ as 
a supply of oil or alcohol that would last 
the same length of time. 


Could You Assemble These Parts 
into a Box? 


\ONSTRUCTING 
Ja square box is 
usually a simple mat- 
ter. Here is a box 
that, although all the 
parti are finished, it 
ix almost imposible 


to assemble, The 
box has been in ex- 
istence in an English family for more than 
a hundred years, and is said to be the 
only box of its kind in existence, and yet 
very few people have ever been able to 
put it together; and some of them have 
‘worked on it for months. 

Of course the box is elaborate in con- 
struction. There are twenty-four edge 
pieces that must be properly joined to- 
gether, and it is there that the difficulty 
lies, since the sides, top, and bottom logi- 
‘ally fall into place. 
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The Wonderful New Process 


Whereas ‘sterilization by pasteurizing milk is often non: 
effective, recent experiments by three British scientists 
seem to prove that electricity solves the problem. Saim~ 
ples of mill treated electrically, taken on fifteen successive 
Gays, failed to disclose any trace of typhoid germs; and 
‘mille that had been infected with tubercular germs was 
also cleared by electricity. 

‘The picture shows how the apparatus for electrically 
treating mille works. A tank receives the raw mille, and this 
is connected by a pipe with a constant level taniz, which 
‘maintains a uniform pressure. From this the milk is led 
to the “lethal tube," a section of which is glass, with inter- 
mediate electrode chambers. As the milk passes out of 


that Kills the Germs in Milk 


this tube, its temperature is registered by a thermometer, 
after which it flows into the auxiliary tanks. These are 
alternately filed and discharged into a covered channel, 
which in turn discharges into the tank for treated milk, 
‘These tanks might be called “safety” tanks, since, in case 
of a mishap to the apparatus, such as failure of the electric 
supply, the untreated milk may be returned to the over- 
head tank for re-treatment. 

Electric sterilization destroys not only typhoid and 
tubereular germs, but also those that are harmless. There 
is naturally some question as to whether it is wise to de- 
Prive mille of a property that is not yet thoroughly 
Understood 
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Electricity to Keep Milk Fresh for Weeks 


Three English scientists discover a new sterilization process 


ILK is pasteurized by 
heating it. ‘The object 
is to destroy injurious bae- 
teria that cause typhoid fever and 
tuberculosis. Unless these bacteria are 
all killed, the survivors multiply at a 
rate beyond belief, and the risk to the 
consumer is proportionately enhanced. 
‘Now, whereas present methods of 
sterilization fail to 
effect complete ex- 


By P. J. Risdon 


English correspondent of the Popular 
‘Science Monthly 


for receiving untreated mulk, connected 
by a pipe and tap to a constant level 
tank. The latter is fitted with a ball 
valve, which maintains a uniform head 
or pressure. A pipe with a control tap 


view of the copper electrodes 

and electrode chambers. All 
contact surfaces are encased in vul- 
canite. 

‘Many experiments were necessary to 
ascertain the exact class and strength 
of current, the diameter and length of 
tube required, and the quantity and rate 
of flow of the milk, as all these things 
must be correctly. 
proportioned. ‘The 


termination of ty- 
phoid germs, it has 
proved beyond ques- 
tion that it can be 
secured by electric 


‘treatment. 
‘A series of inter- stroy the 
esting experiments the germ: 


has been carried out 
by Professors J. M. 
Beattie and F. C. 
Lewis, of Liverpool 
University, and Pro- 
fessor Leith at Bir- 
mingham,which may 
possibly revolution- 
ine the present meth- 
ods of sterilizing milk. Although their 
‘experiments have not reached a final 
stage, the importance of the results 
can scarcely be exaggerated. 

‘Among other instances and proofs, 
samples, taken on fifteen successive 
days, of electrically treated “control” 
milk’ failed to disclose any trace of 
typhoid germs. Milk from tubercular 
cows and milk deliberately and heavily 
infected with tubercular germs have 
also been entirely cleared, proving that 
the destruction of injurious bacteria 
was complete. In other tests guine: 
pigs were inoculated with electrically 
treated and untreated infected milk. 
‘Those inoculated with unsterilized 
milk developed tuberculosis; those 
inoculated with electrically treated 
milk remained perfectly healthy. 


Milk Kept Sweet for Two Weeks 


In addition to destroying the germs 
of typhoid and tuberculosis, electric 
treatment, destroys 99.9 per cent of 
harmless bacteria. Milk so treated, 
especially if rapidly cooled, ean be 
kept in an ordinary room at ordinary 
temperatures for several days without 
deterioration. In one or two instances 
it has remained sweet for a fortnight. 
All the other essential ingredients of 
‘the milk, such as fat, sugar, ete., re- 
main unaltered in quantity and quality. 

An important feature of the elec- 
trical process is the practical character 
of the apparatus employed. 

‘As the picture on the opposite page 
shows, the apparatus comprises a tank 


Must Pasteurizing Go? 


\CIENTISTS long ago convinced legislators and the 
public of the necessity of sterilizing milk to de- 
germs that flourish in it. 
terilization by the usual method—pasteur- 


ization—has the terrible effect of speeding up their 
multiplication. 
Recently three British scientists made experiments 
in sterilizing milk electrically, and the results may 
completely revotutionize the present method. 


leads downward to the “lethal tube.” 
Short sections i 
introduced for “earthing” purposes. 
A section of the lethal tube is of glass, 
‘with intermediate electrode chambers. 
As the milk passes out of the lethal 
tube, its temperature is registered by 
thermometer, after which it flows 
into auxiliary tanks. These tanks are 
alternately filled and discharged into 
covered channel, which in turn 
discharges into the main receiving 
tank for treated milk. The object of 
the two auxiliary receiving tanks ix 
that, in the event of mishap, such as 
failure of the electric supply or the 
accidental switehing off of the current, 
untreated milk may be prevented from 
entering the main receiving tank and 
may be returned to the overhead tank 
for subsequent treatment, while the 
auxiliary tank is sterilized. 

‘The diagram of the electrical appa- 
ratus is almost self-explanatory. ‘The 
transformer is for raising the voltage 
of an ordinary low-pressure supply 
current, and the aluminum tubes are 
for “earthing” purposes. As the milk 
flows through the lethal tube the high. 
pressure electric current passes into it 
from the electrodes, out through the 
aluminum tubes to the earthing plate, 
the earthing arrangements being neces- 
sary for the protection of the opera- 
tors. | Thus every portion of the milk 
as it flows through the lethal chamber 
is equally exposed to the influence of 
the current for a matter of some fif- 
teen or sixteen seconds. 

At the top of page 32 is an enlarged 
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Unless it kills all 


plant at Liverpool, 
which for three 
months treated the 
milk for the Liver- 
pool Corporation in- 
fant-welfare centers, 
had a capacity of 30 
gallons of milk an 
hour. An alternating 
current of about 
4000 volts and 2 am~ 
peres was employed, 
whieh raised the 
temperature of the 
milk to 63-64° C, 
(148°F.). This vole 
tage and tempera- 
ture proved the most satisfactory; it is 
sufficient todestroy all harmful bacteria, 
and 99.9 per cent of other bacteria, A 
temperature of 70° C. was tried, but 
was found to effect undesirable chemi- 
eal changes. Moreover, too much cur- 
rent was consumed. 


Should All Bacteria Be Destroyed ? 


Direct current was experimented 
with, but gave no satisfactory ro- 
sults, 

When starting up the plant, the 
milk is allowed to escape for a few 


minutes until everything is. working 
correctly. ‘Then the outflow is dic 
verted into the auxiliary receiving 
tanks and the escaped portion is re- 
turned to an overhead tank. 

A refrigerating plant is an almost 
essential adjunct. It has been found 
that, by rapidly cooling the milk after 
electric treatment, it remains sweet. 
for a longer period. 

Skilful supervision and scrupulous 
Aleanliness are of course essential, both 
during sterilization and in the subse- 
quent handling of milk. 

‘The question arises: Is it advisable 
to destroy admittedly harmless bac- 
teria that presumably give milk “live” 
qualities that Nature has decreed it, 
shall possess? It seems indeed to 
open up a prospect for synthetic 
milk. One cannot help wishing that 
means could be devised for destroy- 
ing harmful germs without depriving 
milk of a property that is not fully 
understood. 
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Bowling the Jack on the Green 


The game introduced on New York’s Bowling Green in 
1732 has lately been revived in several American cities 


“TEXT stop, Bowling 
Green!” 

Few of the passen- 
gers who hear the New 
York subway guard shout 
‘out this station, know or 
‘even wonder why the com- 
paratively small pateh of 
grass at which the train 
will stop is called “Bowling 
Green.” 

‘That, patch received its 
name in the year 1732, 
when three men — John 
Chamber, Peter Bayard, 
and Peter Jay—leased it 
for the large sum of one peppercorn a 
year. They fenced it in, laid it out, and 
bowled on it regularly. In those days 
bowling was done outdoors in fair 
warm weather, and indoor alleys were 
used in the wintertime only. Now, 
however, there are very few bowling- 
greens in this country; but the old out- 
door game of bowls is still played in 
New York city by enthusiasts. 

Outdoor bowling is very dif- 
ferent from the indoor sport. 

‘A full-sized bowling-green is 
fone hundred and twenty-six 
feet square, and it is divided 
into six or eight rinks. A shal- 
low ditch fourteen inches wide 
surrounds the green, and be- 
yond the ditch there is an em- 
bankment two and one half feet 


“jack” is used. 
white earthenware ball, two 
inches in diameter. The oppos- 
ing players, or teams, toss up, 
and the winner stands on the 
mat at one end of the first rink. 
He hurls the jack down the 
green, When it has stopped 


By Philip Schwarzbach 


‘To-day the Bowling Green section of New York city 
is crowded with skyscrapers; but in 1760 it was a real 
bowling-green, as this old print shows 


rolling, it is placed in the center of the 
green at that point—provided it is at 
Teast seventy-five feet from the mat 
Should the jack roll into the ditch, it 
placed six feet from the edge. Then 
the bowling begins. 

‘The players try to hurl their balls— 
or bowls, as they are called—as near to 
the jack as possible. If there are 


‘The last shot has just been fred. In 
‘order to save his teain from defeat, he 
Was forced to trail the jack back to 
Where his partners’ bowls were 


several players on each side, the 
first players must be careful not to 
block up the passage and thereby 
hinder their partners. Four men 
usually play on each team, the 
captain of the team being the last 
one to hurl. Each man hurls two 
bowls on each rink. When the 
playing is finished on one rink and 

the score computed, the 
players move on to the 
next. Twenty-one ends 
are a game. 

Each man on a team 
must be trained to use 
different tactics. The 
first man up must be 


“a good judge of distance, 
and must hurl his bowl so 
that it lands very near 
the jack, The last man 
up may be called upon to 
trail the jack back to 
where his partners’ bowls 
are. This requires a keen 
eye and a steady hand. 

Very often ‘the entire 
game depends on the 
Placing of the jack. Re- 
cently a Canadian team 
played in England, where 
the greens are longer than 
those in Canada. When- 
fever an Englishman hurled the 
he sent it so far down the green that 
the Canadians were unable to score. 
Tt was because of this skilful jack- 
placing that the Canadians lost most 
of their games. 

As for the bowls themselves, they are 
not perfectly round, as inthe case 
of the indoor bowl. Instead, they 

‘are more rounded on one side 
than on the other; hence they 
follow a curved path up the 
rink, 

‘The first bowls made were of 
stone, but they proved to be too 
heavy and not swift enough. 
‘They were replaced by wooden 
bowls that were weighted down 
to give the proper bias, Now, 
however, this is accomplished 
by the peculiar way in which 
the wood is turned. | There is a 
number indicating the degree 
of curvature painted on the side 
of each bowl, If the bowl ix 
held so that the number is near 
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A full-sized bowling-green is 126 feet 
‘square, divided into six oF eight rinks. 
& shallow ditch surrounds the green, 
‘and beyond that an embankment 


the little finger of the hand, it will 
curve toward the right side of the rink; 
when the number is near the thumb, 
the bowl will curve to the left. How- 
ever, the path that the bowl follows 
depends largely on the skill of the 


er. 
‘The pictures shown on these two 
Pages were taken recently at the 


bowling-green in Prospect. Park, 
Brooklyn, New York. The game has 
also been revived in Boston, Detroit, 
Buffalo, Hartford, Pawtucket, and ina 
large number of villages along the 
Canadian border. 

‘When did the game first appear in 
history? Herodotus mentions the fact 
that the Lydians bowled strenuously 


half of it is rounder than the other, #0 
that when the bow! ix released, it fo. 
ows a curved path 


Water “Pumped” with an Endless Belt 


HE ingenious French engineer, 

Canuelle, has madea revolutionary 
step forward in the art of lifting water 
to a higher level. No pump, air pres- 
sure, vacuum, buckets, or pipes are 
used, Advantage is ‘taken of the 
property of liquids known as surface 
tension. 

It is surface tension that allows us to 
fill a glass with water above the rim 
without overflowing, and sur- 
face tension that enables an 
insect to skate on water with- 
out wetting itself 

‘What is 
A sort of intangible “skin. 

Now, let us see how this new 
“pump! works. A strip of 
‘thin metal is bent to form little 
cells, as shown in the pieture. 
This is made similar to the 
way one would take a strip of 
paper and bend it first in one 
direction and then in the other. 
‘The bending is, of course, done 
by machine. Rivets hold the 
bent metal strip to an endless 
leather belt. ‘The belt is ar- 
ranged over two pulleys, one 
being submerged in the water 
to be lifted. The other pulley 
is driven by hand or motor. 

As the belt passes under the 
surface of the water, the little 
cells are filled. When these 
are lifted above the surface of 
the water, sturface tension pre- 
vents the water from flowing 
out. When the rapidly mov- 
ing belt with its water-filled 
eelis suddenly swings around 
the top pulley, centrifugal 


foree ruptures the surface film and 
the water is thrown off into whatever 
receptacle is used. 

‘The size of the cells must not be too 
large, since surface tension will be 
effective only with small areas. If a 
larger quantity of water is required, 
another row of cells is added to the 
‘even several rows can be 


when food was searce. It made them 
forget their hunger. Again, at the’ 
‘time of the Spanish Armada, bowling 
was the fad. Sir Francis Drake, 
pears, was bowling at the time the 
Spanish Armada was sighted off Corn- 
wall. 

‘When the news was brought to 
him, he said: “There is plenty of time 
both to win the game and beat the 
Spaniards.” 

Even John Calvin, the celebrated 
theologian, is reported to have played 
a’ quiet game of bowls on a Sunday 
afternoon! John Knox—tradition has 
it—discovered him in the act one time 
at Geneva. 

Sir Isaac Newton was another bowl- 
ing enthusiast. His niece wrote of 
hi 


“Tn the warmest pursuit of his 
discoveries he, going out, left a candle 
upon his table amongst his papers; he 
went down into the bowling-green of 
Trinity College, Cambridge, and meet 
ing somebody who diverted him from 
returning as he intended, the candle 
set fire to his papers and he could 
never recover them. 


Repairing a Hydraulic 
Elevator Pump 


INE of the elevators in a New York 
skyscraper was recently put out of 
commission by the breaking of a hy- 
draulie pump casting. On examina- 
tion it was found that the metal casing 
was badly eracked in four places, the 
breaks penetrating clear through the 
shell, and extending five or aix inches. 
‘The damage was 40 serious that it 
was thought an entirely new casting 
would be required. When it was found, 
however, that replacement would cost 
eighteen’ hundred dollars, and that it, 
could not be done without serious 
delay, an oxyacetylene-welding firm 
‘was consulted. On reporting favorably, 
the welders were put to work. 

‘The chief problem was ventilation. 
The repair had to be made in the 
pump room and was one requiring 
thorough preheating. The pump oc- 
cupied a space in the basement under 
the elevator shaft, where, if special 
ventilation were not provided, the 
gases from the charcoal would’ seri- 
ously affect the welder. This diffi 
culty was overcome by connecting the 
building's ventilating apparatus 80 
that it drew off the fumes. ‘The 
cramped space in which the work had 
to be carried out also made it difficult, 

‘The actual time of the job, including 
preheating and welding, was sixteen 
hours—two welders working in relay. 
Approximately thirty pounds of weld- 
ing-rods were used in filling in and 
building up the welds. The casting, 
after repair, was subjected to one 
hundred and sixty pounds per square 
inch working pressure, and is to-day 
as good as new. 
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Taking the Shock Out of Docking 


Nez ien canta e 
experienced a ship pilot 
may be, it is impossible to 
dock a large vessel—or a 
small one, for that matter— 
without strilking and rubbing 
the dock. This eauses dam- 
age to both the dock and the 
vessel. In the case of a big, 
heavy vessel, the dock is apt 
to be displaced several 
inches, and if every vessel 
that docks causes a like 
amount of displacement, it 
will not be long before great 
damage has been wrought. 
In striking and rubbing the 
dock, the ship also suffers 
strains that will in time 
necessitate a trip to the dry- 
dock. 

‘This is the way in which Lee Larsen, 
an inventor, would eliminate the 
trouble of docking. He would place 
huge ball-bearings along the edge of the 
dock. ‘These large ball-bearings would 
rest against smaller ones in such a 
manner that the larger bearing would 
revolve with very little friction. When 
the ship's side came in contact with the 
ball-bearings, friction would be prac- 
tically nil. ‘The shock of the impact 
would be absorbed by heavy springs 
mounted at the back of each ball- 
bearing. Rising tides may come and 


go, winds may blow, and the 
pilot may get just a bit eare- 
Jess; but neither the ship nor 
the dock will suffer in the 
Teast when these dock 
“bumpers™ are in use, 

This spring bumper would 
be a great help to the ferry- 
boat pilots. If the slip was 
provided with such attach- 
ments, they would save the 
boat ‘and the piling from 
damage. 
swift current is flowing, it is a 
very difficult matter to pull 
a big heavy ferry-boat into 
the slip without striking the 
piling. With the ball-spring 
bumpers a boat could strike 
tthe piling without any great 
danger, since it would merely 
glide off instead of swinging over to 
the other side of the slip as it 
does now. 

‘There is no reason why a vessel could 
not be equipped with these spring 
‘bumpers instead of having them placed 
on the docks. A vessel so equipped 
could stop at any pier or dock without 
danger of accident. 

‘The cost of making such an attach- 
ment would not be prohibitive and it 
‘would soon pay for itself in the money 
that would be saved in repairs to the 
ship and damage to the docks. 


This Instrument Plants Hair 


ARDENERS lucerate the soil of 
a barren plot, insert some seeds, 
take a sprinkling-pot, and with a little 
~are bring forth an abundance of soft 
green grass to delight the eye. Ac- 
cording to a record from the patent 
office, attempts are ever being made to 
make the desert of a bald head 
blossom with a crop of new hair. Have 
any of these patents special merit? Is 
the task of growing hair as easy as that 
of raising grass on the lawn? 

‘The nearest analogy is that of an in- 
strument constructed for the purpose 
of planting hair in the human sealp. 
‘The hair, after being sterilized, is 
placed in a tube and mechanically 
guided into the part of the instrument 
that feeds it into the skin. 

A part of the operation less appeal- 
ing to the timorous is the method by 
which the hair is inserted in the 
ocalp. 


apparatus has an implement 
provided with means for puncturing 
the skin, spreading the punctured 
opening sufficiently to admit insertion 
of the hair, retracting the puncturing 
needle, and severing the inserted sec- 
tion trom the main hair section. 

In general, a less brave person might 
submit to 2 genuine old-fashioned 


scalping by Indians, were it 
not for the fact that in one 
case he is promised a better- 

‘appearance by the 
mn of a head of hair, 
while in the other he is de- 
prived entirely of this acquisi- 
tion to his vanity, not to 
mention the loss of -his life, 
and the pursuit of 


‘This instrument is just ax effective—perhaps a little more 
soon scalps absolutely beld as it is ‘on those partially s0 
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An Earthquake to Order 


HERE was a flare on the crest of 
the voleano. A red destruction 
poured through the forests, the earth 
shook violently, and the seething lava 
trickled down’ the hillsides. Great 
cracks opened in the earth, swallowing 
men and women. Buildings staggered 
and fell in clouds of dust, and crimson 
tongues of flame burst through the 
blackness of the night. 
‘Then all was quiet—until the direc- 
‘That was 2 
Excited actors and 


whale of a job! 
actresses then started to dig them- 


selves out, the “red flare on the vol- 


cano” was extinguished, and the 
“seething lava” was turned off. 
‘The story, “The Fire Cat,” a ro- 


mance of South America, filmed by the 
‘Universal Company, required that a 
town be demolished by an earthquake 
and then flooded with lava from a 
‘voleano, 

To produce the earthquake the 
“movie” engineers cut a jagged slice 
in the earth a quarter of a mile 
long and ten fect deep. Under ten 
equally divided sections of one side 
of the slice were placed sliding plat- 


forms. At this stage of the excava- 
tion, the result might be visualized 
as folding doors, placed flat on the 
ground with ten feet of earth piled 
‘on each door. The ten sliding plat- 
forms were then attached to ten 
powerful motor-trucks by concealed 
cables. The ten trucks were lined 
up evenly, each attached to one 
sliding platform by just enougheable 
to be out of camera range. With 
motors running, the trucks waited 
for the word from the director. 

‘As the camera clicked, the trucks 
Jeaped forward, pulling the crack in 
the earth apart with an effect ex- 
actly like an earthquake fissure. 

‘At that moment a mountain-top 
in the background roared, and the 
sky was bombarded with rock, 
which fell on the scene in a genu- 
inely dangerous barrage. 

‘The volcanic eruption was pro- 
duced by dynamite. The peak of a 
high hill on Universal City property 
was drilled in twenty places and 
packed with dynamite. To give the 
effect of lava, fifteen concealed sets 
of fire hose pumped scalding muddy 

water from the far side of the peak to 
roll in torrents down the side toward 
the camera. The dynamite was de- 
tonated by electricity. As the ex- 
plosion hurled tons of rock and sand 
high into the air, the fire hose 
belched the dirty ‘steaming water 
from their concealment. 

To topple down the buildings 
nearest the earthquake crack a 
dozen yoke of oxen were hitched to 
the adobe structures, ten on each 
side, At a signal from the director, 
they were lashed into action, liter- 
ally tearing the building apart. 

‘This is one of the few instances 
where a movie director has been 
permitted to use artificial means to 
produce an effect. 


“The earth came near swallowing up 
tthe heroine, but, of course, the 
brave, fearless hero saved her from 
a hortible death. ‘The trick of the 
earthquake is expoied below 


“The “mystery phonograph” that will play any. 
record requested by the host. The secret of 
tthe device is shown by the dotted lines 


Ordering the Phonograph 
to Play What You Want 


LPEAGINE yourett sanding in front 
of your phonograph giving it, ine 
structions to play certain selections 
and having it faithfully carry them 
out, Mr, Earl Hanson, a radio en- 
xineer of Washington, D. C., has made 
‘this possible, 

‘The phonograph that does the play 
ing is located in the garage or another 
part of the house. It is provided with 
heavy current telephone transmitters 
that are attached to the tone arm. 
‘These transmitters are connected to a 
coil of wire placed under the carpet be- 
neath the “dummy” phonograph 
located in the room occupied by the 
guests, Another coil is arranged in 
the dummy phonograph. This second 
coil is connected to the necessary ame 
plifiers and receivers. When a record 
is played in the garage, the voice- 
carrying currents surge through the 
coil under the carpet beneath the 
phonograph. The coil in the phono- 
graph receives these voice currents 
inductively, and they project into the 
room. 

When the host instructs the phono- 
graph to play a certain record, his 
voice is earried out to the garage in 
the same way that the music is carried 
to the guest-room. 
The person in charge 
of the actual playing, 
hears the request and 
puts the proper record 
in place, To prove 
there is no “trick,” 
the host tells his 
guests that they, too, 
may make a selection, 

By adjusting the 
current strength in the 
circuits employed, the 
voice can be amplified 
to practically any 
strength. 
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Wrapping Six Hundred Loaves of Bread an Hour 


With this new machine one person can do it 


‘The ends of the paper are 
then folded over." And the 
stripes? They are porous 
‘and will supply the bread 
with ‘sufficient air to pre 
Vent “it "from becoming 
moldy, and yet not enough 
to dry’ it out 


‘After the folding, the bread is turned right side up. 
‘More about the stripes: Their number is varied accord- 
ing to the weather. In cold, dry weather two ventilat- 
ing stripes; in summer sometimes twelve 


4 


When the folding has reached this stage, the loaf ‘The loaf is now ready to be passed into the 
of bread is taken to the finishing machine. It pass- cooling-trough to harden the wax. Whether it 
fs between two electrically heated plates, which ‘bea six-inch loaf or even a twelve-inch loaf, this 
complete the folding and melt the waxed ends ‘machine can be adjusted to handle it 


‘The cooling-trough is located behind the heating 
plates. ‘The loaves fit snugly against the sides of the 
rough; thus, as the wax congeals, it holds all the beating-plates 
surfaces together Joumey to the 


the end loaf on its 
wate consumer 


a 


When not in action on the lake in Prospect 
Park, Brooklyn, the yachts are placed in 
ddry-dock inside the boathouse; each dry- 
‘dock consists of a cradle on wheels. There 
fare about seventy-five yachts in the club 
fat present 


He's getting his yacht 


Before a yacht is entered in a 
race it is carefully measured by 
the official measurer of the elub. 
Ttis placed in a tank filled with 
water in order to determine the 
Wwater-line. Length over al, sail 
ares, and other racing details are 
‘also carefully recorded 


Men Who Race 
Model Yachts 


Just as exciting to 
these grown-up boys 
as an “America” cup 
race are their city 
park lake contests 


How is the actual sailing 
rsccomplished? “The rudder is 
Connected with the mainsail 
bya cord that is left loose 
when sailing 


wind the cord is kept taut 
with the rudder on the same 
side as the mainsail 


‘As the yachts sail through the 
‘water, the owners follow ther in 
rowboats, guiding them when 
‘ecessary. ‘Care must be taken 
to prevent collisions and possible 
= The yachts re care- 
fully made and are expensive 
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Was This the First Man? 


Reconstructed from bones forty thousand years old, found 
in the Neander valley, this picture is scientifically correct 


me take you back forty thou- 
sand years to a place in Germany 
called the Neander valley (Ne- 
anderthal). And there let_me show 
you the fierce, half-bratish savage that 
roamed the wilderness—the ereature 
‘that, as far as seience now knows, was 
one of Nature's very earliest attempts 
at creating the species Homo. 

As he slinks out of his eave or rock 
shelter to kill for his woman and his 
newborn babe, mark how short and 
squat he is. He is not the towering 
giant that ‘the popular imagination 


conjures up when it thinks of primi-.. 


tive man, By ac- 
tual measurement he 


By Charles R. Knight 


covered with Jong, coarse hair. And 
his legs—how short they are below the 
knee! His feet, massive as they are, 
rest not flat and solid on the ground, 
but somewhat on the outer edges. 
What thoughts teem behind that 
slanted brow? Science cannot answer. 
It can only measure his bones and re- 
construct his physical appearance. 
Who. knows but behind those piercing 
eyes there is a yearning toward higher 
things? As he stands before us in all 
his primeval shagginess, grasping his 


whole continents; she shrugs her 
shoulders, and we call it a voleanie up- 
heaval. Forthwith everything that 
swims, crawls, and flies must adapt 
itself to the new conditions. She 
throws dinosaurs on the serapheap be- 
cause they flounderhelplessly under new 
conditions. She wants change, change, 
and change again, She experiments 
with this animal form and that, only 
to diseard it for something that suite 
her new purpose. 

‘And so she molded the primeval 
living matter, the protoplasm of which 
all organic things are made, to produce 

the wonderful mechan- 
iam that we call man, 


stands but five feet > The Neanderthal sav- 
two inches in hela: WN “G E ; ae, was but one of 
fany a modern irl . yerhps many mai 
istaller, Yet he looks f* Yature’ bs reat Experiment Tanne experiments, 
‘as strong as he is. Zit took Nature millions of years to evolve life ‘Some of her attempts 
His legs ‘are stock 6n the earth, and millions more to create man. at creating a man are 
bis shoulders brosd, What was her first experiment in man-making ? Bah Theanine 
ad is large earth. There are the 
larger than one would Weseked Mr: Charies R. Knight, of the American. Veddas of Ceylon and 
expect of a man so Museum of Natural History, New York city, to the Bushmen of Aus- 
short. It dwarfs him, answer this question in an article for the Popular tralia, The Neander- 
in a vense; it makes Science Monthly. Mr. Knight is a distinguished thal man was, to a 
him seem smaller than artist, whose restorations of prehistoric animals casual cheery, ae 
eet es eer and men have won for him international reputa- mine brains: the 
ates his squat ferocity. tion. The drawing that he has made to accom- 

pany his article is based on actual measurements Other Experiments in 

The Neanderthal Man of the bones of one of the oldest men known to Man-Making 

No Weakling science. It is not a fantastic conception, but an ei a 

aac isars ve teat actual interpretation, the first of its kind, to the elk pecans ick the 
head! What great artist's knowledge, that has ever been prepared,— ‘Neanderthal man. Al- 
bony ridges beetle his and embodies a study of the latest scientific data most simultaneously 
deep-set eyes! Never available on the subject.--Editor. she developed the 
was there such a long, Cro-Magnons, whose 
flat skull on any man remai are found 


that followed — him. 
And. his chin—where 

is it? A weakling, you argue, if the 
chin is any index to strength of char- 
acter, But this man was no weakling. 
Look at his profile. ‘That deep and 
heavy jaw and the gorillalike char- 
acter that accompanies it — there 
determination is stamped, the deter- 
mination to fight for life and all that 
life means. 

‘How strangely the whole face is pro- 
jected in front of the eyes, and with it 
‘the heavy nose and the coarse, pro- 
truding lips. 

‘This man is no Apollo, But what 
he lacks in beauty he more than sup- 
plies in aggressiveness and resource- 
fulness. He may suggest an ape, but 
he is a man for all that, and a man 
who towers mentally far above the 
beasts that he hunts. 

‘There is a curious stoop to his hai 
shoulders. The powerful arms are 


heavy wooden spear in the moonlight 

and so I have shown him in my 
drawing on the opposite page--he 
thrills us. This is our ancestor; this is 
the creature from which we evolved: 
this thing is bone of our bone, flesh of 
our flesh. We are stirred’ by his 
passions, urged on by his nameless in- 
stinets. Forty thousand years sepa- 
rate us from him. But millions of years 
separate him from still lower animals. 
He stands close to us—this cunning, 
fighting, hunting, ferocious Neander- 
thal man. 


What Is Time to Nature? 


‘Time—what is time to Nature the 
great experimenter! A century to her 
is but as a single tick of the clock to 
us. She raises and lowers the tem- 
perature of the earth; she inundates 


o 


sometimes associated 

with those of the Ne- 
anderthal man. These Cro-Magnons 
‘were beautiful to look upon. 

A Cro-Magnon stood six feet and 
two inches. He was an artist in 
every sense of the word. His spirited 
colored drawings, sketched on the 
walls of French and Spanish caves, 
prove it. Probably he clothed himself 
in skin garments sewed together with 
bone awls; for such implements have 
been found in his burial-grounds. He 
had brain as well as brawn, and may 
have driven the Neanderthal man be- 
fore him and annihilated him. 

But why did Nature develop two 
such entirely different types of man in 
practically the same environment? 
Science digs into the earth, finds 
charred embers of fires long sinee dead, 
studies the scratchings on caves. and 
measures bones. But the answer? 
That Nature keeps to herself. 


And Was This the Being from Whom We Sprang? 


and knives —probably his spears were more often made of 
tough wood, 

"He is here sallying forth on a nocturnal hunting expe 
dition. Every detail is scientifically ‘correct, from the 
large head to the short legs and enormous fect 


Practically the oldest bones of any human type are those 
found in the Neander valley in Germany. Prom these 
‘bones Mr. Charles R. Knight has reconstructed the Nean- 
Serthal man in this Best scientifically accurate picture. 
‘This early man lived in caves. He used Sint spear-heads 


Adjustable Locomotive Seats 


HORT men or tall can use 

this locomotive seat. It was 
made especially for engineers. 
It can be raised or lowered six 
inches to accommodate a man 
from five to six foot in height. 

‘The seat is supported on rack 
members that rest on brackets 
attached to a box earried on 
locomotives. Tools and other 
equipment are kept in the box. 
‘The engineer has merely to adjust the seat. 

‘The vibration of the locomotive will not 
dislodge it. 


Concrete Jails for Criminals 


“THE country jail has tong been a stand- 
ing joke. If the tales told about it are 
true, no desperado ever took it seriously. 
‘There must be some truth in these 
‘yarns, for the town of Mansfield, Missouri, 
har built itself a ealaboone of ‘reenforced 
concrete, strong enough to hold the boldest 
jail-breaker. It has accommodations for a 
number of Iaw-breakers. 
ireaking” this jail would not be easy. 
Ifa man had a full set of toola, including a 
hacksaw and several dozen blades for 
might be able to get out in three days if he 
worked steadily, 


© twine Gallows 


Sheep Haul the Produce 
of the Farm 


J .New South Wales a schoolboy grows 
enough vegetables to feed a family of 
six. He does it with the aid of his father's 
sheep. 

He had taught them to pull a light hand- 
plow and to haul his homemade “push” 
car. Two wethers could easily draw the 
plow over the boy's garden. Three sheep 
haul load of two bags, oF six bushels, of 
wheat 

In addition to earrying produce from the 
garden in this way, the sheep also haul all 
‘the wood required for fuel. It is surprising 
hhow well the sheep have been broken in. 

to be yoked without 
any sign of fear or dislike, in fact behaved 
just like any draft animal, 


Foreign Crops in the 
United States 


MAY ot the grasses that now form im- 
portant crops in the United States 
were introduced by accident. This is true 
of “Kentucky” blue grass, white clover, 
land others. 

But the Department of Agriculture is 
always scouring foreign countries for new 
‘crops. Alfalfa was imported in 1864 from 
Central Asia; Japanese rices in 1899. 

Durum wheat, introduced from Russia 
in 1899, now produces a crop worth 
$60,000,000 annually. Egyptian cotton 
‘grew to be worth $20,000,000 in 1919. 

Tt must not be imagined that it is 
necessary merely to bring in new seeds. 
Scientists carefully consider the adapta- 
bility and acclimatization of foreign plants 
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Plotting Accidents on a Map 


A TRAFFIC. expert. of | Washington, 
D. C., has gone about the task of 
eliminating automobile accidents ina 
thoroughly scientific manner. First find 
where most of the accidents happen, and 
then apply the remedy. 

‘That is the way William Eno reasoned it 
out, To do this, he employs a map of the 
city, and records on it daily the accidents, 
‘employing small colored pins, ‘The pins, of 
course, are thickest at the danger points, 

‘The death rate due to automobile accl- 
dents in Washington is twice as large as 
that of New York city, 


Over the Hill or Around It 


[OS ANGELES must be «very cone 
venient city—especially for automo 
bilists. Where a road leada over « steep 
hill, a second road is provided that goes 
‘around the bill. 

‘The road that lends over the hump is the 
shortest way. ‘The road that leads around 
the hill is the easiest way. If a man comes, 
along in a big powerful car, he generally 


hhe decides—if he ia wise—on the long route, 
Very often “the longest way round in the 
shortest way home.” 


” 
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When Rubber Is Uncured 


UBBER is a peculiar substance. It 

must be treated just right before it 
will stand up under service, This is th 
way an inner tube would look, when in 
flated, it if did not receive the curing or 


vuleanizing process that makes it tough 
and durable. 

Curing must be carried on earefully 
give a perfectly uniform rubber structure. 
Tran uncured tube is inflated, certain parts 
of it will swell to an enormous size, while 
‘other parts will remain virtually unaifected 
by the air pressure 

‘A cured inner tube, when inflated, will 
have a uniform diameter 
ico the advent of the automobile, 
‘much research work has been going on in 
the production of this important product, 
which has added much comfort to riding. 


Drunkards in the Middle Ag: 


EVER was there a time when a 
drunken man received envious or ad- 
‘miring glances. In fact, many years ago he 
‘was neverely punished by his horrified 
brethren, He was forced to wear a “drunk- 
‘ards cloak,” which was in reality a large 
‘wooden pail with a hole in the bottom and 
‘an opening down the side. The man's 
head went through the hole. 
‘The pail was turned upsi 
drunkard was locked 
If he walked with difficulty before, what 
must he have done after? As he had to 
‘wear this cloak until he promised to be a 
better man, in other words, to sign the 
pledge, it is not difficult to imagine that 
he was soon in a penitent frame of mind. 


jown and the 
in the manner 


Imitating the Spider's Web to 
Catch Flies 


A SPIDER'S web has great, attraction 
for the average fly: he needs no entic- 
ing personal invitation from the spider 
ich as we learned in the second school 
reader. This being the case, an English- 
man decided to copy the spider; he built a 
fly-trap that looks like a large-sized web. 
He used his son's discarded hoople as a 
ind strung threads across it in the 
‘shown above. Then he ameared a 
sticky substance flavored with poison on 
the threads, and fastened a piece of meat 
fat the center as bait. Before long the 
threads were covered with dead fies 


Weeds and the Law 


WEEDS ate flagrant lawbreakers. In 
spite of the fact that twenty-five 
years ago most of the Northwestern states 
of the United States made it illegal to 
allow Russian thistle to grow, this weed 
hhas spread from the Atlantic to the Pacific. 
Weeds in general are far more serious 
enemies to food plants than is usually 
recogn Even students of this branch 
of agriculture know very little about the 
‘actual effect of weeds on 
plant diseases or of weed 
Toots on erop growth. 
‘An interesting phase 
of this subject relates to 
the searcity of water in 
some sections of the 
country. All plants re- 
quire much water in the 
Process of growth. It is 
said that a sunflower 
‘consumes as much water 
daily as does a hill of 
corn. There is no doubt, 


‘using up moisture. 
s 


Dress-Forms Made at Home 


HE United States Department of Agri- 
wulture is teaching women to make 
their own dres-forms, 

‘The only materials needed are a gauze 


shirt, some gummed paper, cardboa 
scissors, tape-messure, pins, a spon 
water, and a pencil 


‘The foundation of the form is a gauze 
shirt two sizes smaller than the model usu: 
ally wears, in order to have the tightest 
posible fit. ‘The model puts this on over 
her corsets und a well fitting petticoat, The 
edges of the shirt are reenforced with 
strips of gummed paper. These strips ure 
then applied with care all over the shirt, 
always running vertically, until the foun- 
dation is completely covered. 

When dry, the form is cut down’ the 
‘center of the buck and pasted together. 


Blow the Plaster on the W: 

[U2 the stucco machine shown below 
1d you cut down the cost of the inside 
finishing of a building. 

Plaster and stucco are contained in a 
cast-iron tank, which, together with the 
gasoline engine that drives the air-co 
pressor, is mounted on wheels. ‘The semi- 
liquid mass is fed through rubber tubes. At 
the end of each tube the liquid stucco 
enters a nozzle connected with the ait 
compressor by another tube. 


Compressed air at a presure of 22 
pounds sprays the stucco mass to a maxi- 
‘mum distance of 260 feet and a height of 
150 feet. ‘The stucco adheres firmly to wall 
or ceiling. 
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To Study the Weather 


BOX-KITES used by weather 
men for measuring atmospheric 
conditions oceasionally develop a 
tendency to fly sideways or to per 
form other antics in the alr that 
interfere with the accuracy of ob- 
servation. 

If there is one weak stick in 
the framework of the kite, the 
strain of the wind on the sails is 
‘mufficient to produce distortions, 
tand this leads to bad flying. Such 
defects are not, however, generally 
apparent until the kite is in the air. 

found that a kite 


ONCE thirty men used to do the work 
this conveyor is now doing. ‘The en- 
xineer who designed this conveyor used to 
stand and watch a score of men toiling in 
the sun to lift boxes and barrels up the 
‘embankment. 

‘This wax down on the old Mississippi, 
where the sun is really hot. ‘The engineer 
convinced the officers of his company that 
he could get the material up the embank- 
ment at a fraction of the price they were 
paying, 

They gave him seven thousand dollars, 
and he wet about building this electric eon- 
veyor. It has a moving belt that pulls the 
boxes and barrels up the slope in a hurry. 


Good Positions, Good Pictures 


HEN the Omaha was launched at 
‘Tacoma, Washington, the moving- 

picture camera-men scratched their heads 

trying to think of a suitable place to 

“ahoot” the picture from. They wi 

be high and in the center 


handling box? 
time they were swung out over the erowd, 
When the Omaha started down the launch- 
ing-ways, two cameras were very busy. 


About Machine Dish-Washing 


EW human dish-washers would refuse 
to give up their jobs to machines. The 
electric dish-wather is an expensive piece 
‘of mechanism in home kitehens: but in 
restaurants and school kitchens it pays to 
employ machinery for cleaning dishes. 
Hand-washed 
dishes contain forty 
times as many bac 
teria as _machine- 
washed ones 


Cleaning Tall Street Lamps 


[the Jazzerities, a truck with 
an adjustable platform is used 
to take care of the street. lamps. 
‘The man in our picture does the 
work without a truck. He carries 
‘a single-pole ladder that has a hook 
at one end. He simply places the 
hhook over the top of the lamp-post 
and climbs up. 

‘The pole has heavy steel rungs 
to support him, 

‘When he gets to the top, he twists 
hhis legs around the ladder to hold 
himself, and renews or cleans the 
amp. 

When he has finished his work, he 
climbs down, and carries his ladder to 
his next job. 


A Ton of Steel at Every Shot 


“Tri in the way the United States gov, 
ernment would build "Big Berthas.” 
Let us compare this big fellow with the 
‘tune carried on the old Constitution, which 
did its fighting in the days of our great- 
grandfathers. A broadside from the Con 

twenty-two 32-pounders had a 
it of 704 pounds. ‘The shell from 
this big gun weighs 2700 pounds and 
measures 16 inches in diameter. 

‘The new gun is of the disappearing type, 
and is to be used in coust-defense work, 
The slanting cape of steel is to ward off 
bombs that might be dropped by enemy 
airplanes. 
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With This Instrument You Can 
Hear Yourself Talk 


‘ONE of us knows how he talks. We are 
‘a0 used to our own voices that we 
‘overlook our voeal defects. 

Now, here is a device that enables you to 
listen critically to your own voice. It 
shuts out all outside sounds, and, at the 
‘same time, it magnifies the voice about ten 
times. If every spoken word were mag- 
nified thus, it would be easy to detect de- 
fects in speech, and once they are found 
they can, by practice, be corrected, 

Hear your own voice, discover the de- 
feet in enunciation, and you will talk 
better, 

Listen to your softest tones. magnified 
ten times in your ear, and you will sing 
better, 


Hammocks Instead of Taxis 


RAVELING through the Orient—that 

‘sounds much simpler than it really is 

In many places the roads are almost im- 

and none but the coolies attempt 

to walk them, How, then, do tourists and 

the people of the upper class manage to 

travel on routes where the roads are so 

poor? They are carried in various ways by 
coolies. 

In the picture below you see a crew of 
coolies prepared to take their wealthy 
employers on a trip across a mountain pass, 
‘They carry on their shoulders poles from 
which hang hammocks of woven grass. 
Above these hammocks are grass awnings 
‘that will protect the occupants from the 
slare of the sun. 

‘The coolies travel at the rate of about 
three miles an hour, and receive from 
twenty to thirty conts a day, which seems 
little enough for such hard work. 


Cutting Armor-Plate with a Flame 


)UR thousand tons of armor. 

plate shell-torn as the result of 
shooting tests, was to be sold as 
scrap iron, Therefore it had to be 
cut up. This was a diffieult job 
even for the oxyacetylene flame. 
The plate was badly warped by 
the impact of the shells, and the 
hholes. made were ragged and 
mushroomed 

‘Specialists in work of this kind 
made special machines to cut up 
the plate. Each machine carries 
the torch automatically across the 
plate along the line to be cut. An 
ordinary spring — phonograph 
‘motor drives the carriage. The 
machines paid for themselves on 
this one contract. 


{$1,000,000 to Save $25,000,000 


[sounds like good finance, doesn't 
‘one million dollars to save twenty-five 
millions? ‘That was the estimated amount 
needed to prevent forest fires in 1921. 
Everybody who reads knows what the 
shortage of paper has meant in the past 
three years—business failures, higher prices 
for books and magazines, a shortage in the 
‘market even of standard authors in cases 
where publishers are holding off new edi- 
tions in the hope of a drop in prices. Yet 
the combined effort of pulp manufac 
turers, lumber associations, chambers of 
commerce, and the American Forestry 
‘Association failed to make Congress ap- 
propriate more than the usual $125,000. 


Eye Magnet Becomes « 
First-Aid Tool 


MAGNETS to remove particles of steel 
from the eye are not new. Still, the 
eye magnet invented by Dr, Charles W. 
Burrows, formerly Chief of the Magnetic 
Division’ of the United States Bureau of 
Standards, is worth describing and illus- 
trating, because it meets the need for an 
efficient instrument for first-aid needs, 

Tt consists of a powerful electromagnet, 
light enough to be held in one hand and 
ssmall enough so that the knurled grip per- 
mits the operator to extract a steel particle 
with ease. ‘The weight of the magnet falls 
upon the operator's arm. At the end of the 
‘casing, and close to the magnet, is m small 
lamp-bulb that throws a soft light directly 
‘on the injured eye. 


Blankets Protect Alfalfa 


v8 
venting substitutes and applying his in- 
ventive faculties to all kinds of problems 


before it had a chance to cure in the sun~ 
Tight. 

“Now the alfalfa is put to bed every 
A heavy blanket of canvas i 
placed over the piles on the field. This pro- 
tec chem from ran, and in the moto 
the farmer removes. the blankets 
txposing the "alfalfa to. the. beneficial 
sunlight, 

‘This is a simple way of saving money by 
preserving the crops. It is no great job to 
protect the alfalfa from rain and damp. A. 
few men ean cover a number of acres in a 
few minutes’ time, The blankets ean be 
removed very quickly in the morning, 
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One Banjo Makes 
an Orchestra 


WHEN you Took at the 
instrument in the pic- 
ture above, you think at first 
that it is a banjo; but when 
you notice that the top of the 
instrament almost touches 
the ceiling, you realize how 
large it i, "Tt is ive feet tall 


‘VEN Nature ison the war- 

path. A’ mushroom has 
been found that actually ex- 
plodes. 

Naturalists call this mush- 
room the lyeoperdon; coun 
try boys call it a “*puffball.” 
‘The interior of this mush- 


What is-it? An orchestra, 

Behind the drum and inside of the neck 
are several musical instruments. When 
these are wound up and set off, they play 
musical records with all the gusto of a man- 
made orchestra, ‘The instrument even in- 
‘eludes chimes. 

‘The four strings on the outside of the in- 
atrument are made of steel covered with 
‘copper thread, ‘These may be tuned and 
played, if desired. 


Vegetables Turned Into Flowers 


CARVING voretablen into shapes re- 
sembling flowers is not a novelty, but 
the chef in the picture is 

table-carving. 

Glanco at the spray of rosebuds in the 
vate, From the tightly closed bud to the 
‘one that is unfolding its petals, they are 
feck, Bot shoald you aii to cae 
their odor, ment would be your 
portion, teeause those beautiful rosebuds 
fare nothing more than Irish potatoes in 
‘masquerade. 

‘The creator of xo much beauty is a re- 
tured Italian soldier. He is to be envied 
when one reflects that the commonest 
‘vegetable, seen through his eyes, becomes 
a beautiful flower. 


1 artiat in Vege 


Black-and-White Screens 
Assure Invisibility 


GHOULD you want to prevent outsiders 
from looking in, and yet wish to see 
what goes on outside, paint window-screens 
white outside and black inside. 

Black absorbs light, whereas white re- 
flects it. ‘Thus, if you paint the outside of 
your screens white, the light will be re- 
‘ected and will appear to blur. Whereas 
black paint on the inside will absorb all the 
light and not interfere with that passing 
through the mesh. 

‘The picture above was taken through a 
screen that was painted half white and 
half black, 


“Heatless” Light for the Movies 


THE ate light that furnishes illumina- 
tion for the artificial sunlight of the 
moving-picture also furnishes an enormous 


amount of heat. A metal shutter protects 
tthe inflammable film when the pictures are 
not in motion. 

Now, however, the shutter can be dis- 
pensed with, for a “cold” light has been in- 
vented by M. Dussaud that consists of a 
wheel or disk upon the edge of which are 
sixteen incandescent lamps. As the wheel 
revolves, each lamp is subjected to the 
closed circuit and is lighted brilliantly. 
‘The light is continuous, since one lamp is 
always aglow. The illumination of a single 
lamp is but momentary, and the high 
‘amperage cannot burn out the filament. 
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room contains a spongy, 


itis very 
good to eat, like all other well-behaved 
mushrooms.” But when it grows old, a 
white powder forms {rom the spongy mass 
that expands and breaks the outer cover- 
ing with alight noise, ‘The heat of the sun 
‘causes this expansion to take place. Our 
picture shows a mushroom in the act of ex 
ploding. 


Going to Sea in a Kettle 


NDIA, which covers about one third the 
area of the United States, and which 
thas more than three times as many inhab- 
itants, has retained some of the moat priml- 
tive customs. In the rainy season the 
tributaries of the Ganges and other 

streams change greatly in level 
Some rivers are easily crossed without 
bridges, by fording. But for travelers who 
do not wish to got their feot wet, the natives 
it that will 


ge brass kettle shown in the 
picture serves very well as long as the 
‘guides keep it pointed in the right direction, 
and do not keep the traveler too long in 
such a cramped position. 
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Seed-Sower Operated 

Like a Hand Organ 

BEDS must be planted with 

care. That is one of the 
fundamentals of successful farm- 
ing. 


i this, a farmer 
developed a seeding-machine 
that could be used by an inex 
perionced person. 

‘This sower operates like a 
hand-organ, Turn the crank, 
and a small disk revolves 
rapidly. 

‘Meanwhile the other hand con- 
trols a shutter that allows the 
seeds to fall upon the moving 
disk when it is open, The seeds, 
falling upon the moving disk, are 
thrown off by centrifugal force 
and are scattered in the proper 
manner. 


Ckwan nae 


‘One Guard Operates a Train 


EXT stop, Times Square," bawls the 
subway guard; but you don't see 
hhim. His voice comes to you by telephone 


train system that is being 
operated in New York city. 


Painting Pictures from an Automobile 


WHEN an artist tri to paint s atreet 
tcene, a crowd of people invariably 
gathers around. 

How can he avoid this annoyance? 

Harry Lachman, an American artist, 
remains in his automobile when he wishes 
to paint. He opens a trapdoor in the top 
of his sedan. By placing his canvas and 
paints on top of the ear, and by standing 
‘on the rear seat, he avoids the crowd. He 
places a screen around the top of the car 
and pull down the shades inside o tht he 


A Line-Up of Telephone Nickels 


[Fil the nickels that are dropped into the 
telephone pay-station slots during a 
year were placed edge to edge, they would 
form a line from New York to San Fr 
cisco and then extend far out into the 
Pacific ocean. There are four hundred 
million of them! 
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How This Little Pig 
Went to Market 


Tis tite pig went to market, 
Dut he had the distinetion of 
going in an entirely new way. 
First his feet were tied together: 

‘was placed across 
‘and another beneath 
his body. “Strong banana leaves 
were wound around him and 


Next, a long handle was made 
by braiding more leaves; thin 
hhandle was attached to the ends 
of the upper stick. The young 
boy whose job it was to take the 
pig to market swung the handle 
over his shoulder and let the pig. 
hhang. It may not be as com= 
fortable for the pig, but it is 
‘easier for the master ‘than drive 
fing him, 


Rubber Bathing-Suits Now 


T first glance this bathing-irl looks 
4% tice any other bathing-girl; but when 
you look closely at her bathing-auit and 
cape, you notice that they are made of 
rubber (price, seventy-five dollars!) 

What are the merits of a 


‘The guard controls all 
doors of a six-ear train by a 
handle in one of the ears. He 
is shown preparing for a sta 
tion. With a telephone 
mouthpiece and the handle, 
he is ready to start opera- 
tions when the train stops. 


Air-Travel Rates 


"THE rapidity with whieh 
Europeans are taking to 
airplane travel may be gaged 
by the fact that representa- 
tives of the prineipal airplane 
companies recently met at 
Brussels to determine rates 
for travel through the ait 

‘The fare between Paris and 
Brussels was fixed at 150 
francs (ten dollars) and that 
between Brussels and Lon- 
don at 175 francs (twelve 
dollars). 


rubber bathing-suit? Tn the 
first place, itis different, and, 
that is always an attraction. 
‘Then, it will not fade if worn 
fn the sun, And should the 
wearer actually go in the 

ater, she will find afterward 
that her rubber 
quickly. 


wit dies 


Fish in Dry-Dock 


SCHOOL of fish were 

swimming near a dry- 
dock at Balboa; it so hap- 
pened that a ship was ex- 
pected at about that time 
and the gates were opened. 
What then? ‘The school 
awam in. Later, when the 
water was pumped out, they 
were stranded on the bottom. 
‘The workmen carried home 
as many as they could eat, 
and government men dis- 
posed of 650 pounds. 


New York’s Wonderful Fire Doctor 


How Dr. Harry M. Archer risks his 
life in treating wounded fire-fighters 


By Raymonde G. Doyle 


F anyone were to set down the biog- 
raphy of Dr. Harry M. Archer, of 
‘New York, one of the first facts he 

would record would be that the doctor 
is chief surgeon of the Fire Department 
there, He might go further and say 
that Dr. Archer is regarded as a hero 
in the department, and that he holds a 
medal inseribed, “For Valor.” He bas 
‘earned it, together with high public 
regard, for the reason that he has 
worked for more than a quarter of a 
century to build up the emergency 
medical service that he directs. 

‘The automobile in which Dr. Archer 
races to big fires probably stands alone 
fn its class, It isn’t really an ambu- 
lance. It looks more like a pleasure 
car as it goes by. As a matter of fact, 
it is virtually a complete hospital on 
wheels, provided, among other things, 
with a power plant that can send it 
sixty miles an hour. He drives it him- 
‘self, and the car is always ready for in- 
stant service at a firehouse near his 
hom 

‘The automobile ix divided into eom- 
partments that are dust- and moisture- 
proof, They are fully stocked at all 
times with splints, surgical needles, and 
the sutures needed in the treatment of 
bad cuts, Cotton gauze, antiseptics, 
forceps, lancets—they are all there, 


There Is Even an Oxygen Machine 


And fastened securely so that a jolt 
cannot loosen it, is an oxygen machine. 

‘When oxygen was gaining prom- 
inence us a restorative agent in the 
treatment of partial suffocation, 
Dr. Archer found it successful. 
But he saw himself in a situation 
where the purest, freshest oxygen 


that it might not ‘be possible to 
get a tankful instantly. 

Forthwith the doctor provided 
himself with an oxygen generator 
and the chemical necessary to the 
manufacture of the gas. He had a 
special compartment fitted into 
the automobile, and in it stored 
his generator and the chemical— 
sulphite of soda. Water poured on 
the sulphite of soda generates the 
oxygen. 

‘The war produced a compara- 
tively new treatment for burns— 
the paraffin treatment. ‘The men 
of the New York Fire Department 
were among the first in this eoun- 
try to benefit by it. 

‘The Archer automobile is 
equipped with the apparatus used 


De. Hacry M. Archer, whose work for 
rr 


in spraying the melted paraffin, 
‘There is a specially constructed at- 
omizer in which the hot liquid is 
vaporized, a ladle in which it is heated 
to 180°, and a supply of ““eanned heat 
to complete the api - 
ally the canned heat has given out, 
and then fire-boxes of the depart- 
ment engines served instead. 
day, Dr. Archer hopes, the engine of 
the automobile will be provided with 
an arrangement for melting the par- 
affin. 

But the list of articles in this trick 
automobile is not yet exhausted. ‘The 
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pe 


One of the most necessary pieces of 
paratus is an oxygen-tank. A com 
partment in the car carries it 


sight of a badly injured fireman or an 
unconscious smoke or gas victim is all 
that is necessary to send the depart- 
ments chief surgeon on the run to the 
car. In an instant he could produce 
army cots and blankets, And should 
‘the necessity for artificial respira- 


| tion arise, out would come a pul- 


motor. 

Behind Dr. Archer's thirty-five 
years of service to the men of the de- 
Partment and their families, there 
‘stands a list of some thirty thousand 
‘emergency cases that he has attended. 
In that time he has not missed a single 
big fire. 


The Fire Doctor a Hero 


But it is on the records that Di 
Archer has risked his life often an 
cheerfully to make fire-fighting easier 
for his men. And it is a matter of 
record, too, that one of these occasions 
arose when he calmly climbed down 
from his racing ambulance during the 
big fire in the Equitable Building, 
took a hypodermic syringe and a 
phial of drug from a compartment, 
and started for the entrance of the 
structure. 

And he went inside, dodging burning 
embers and falling bits of stone— 
went to a point where an official 
of the Equitable Company had 
been trapped behind a heavy iron 
grating while trying to save valu- 
able papers. Firemen were sawing 
the bars of the grating to release 
the man behind them. He was 
suffering, and he couldn't be taken 
to the automobile for treatment. 
Dr. Archer pushed his hand 
through the bars and administered 
morphine to him, and then went 
back to the automobile and pre- 
pared a cot for the time when he 
should be released and carried to 
safety. 

‘The medal was presented for 
that deed. 

Dr. Archer's work for the fire- 
men jis a side job, s0 to speak, As 
a regular thing he directs the work 
of the physicians and nurses of a 
life insurance company. In the 
Fire Department he is a volunteer 
with the rank of battalion chief 
and he pays his own expenses. 
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Take Your Camera and Go Fishing 


You will discover a new world of fantastic creatures 


“TL JUNTING with a camera” is a 
fascinating sport, well known 
and widely practised by lovers of na- 
‘ture, but it has remained for Professor 
Longley, of Goucher College, 
igurate anew method of eatch- 
ing nature unawares—“‘fishing with a 
camera." The aim of this new form 
of investigation was to bring to light 
new material on the familiar biological 
bone of contention—what is the pur- 
pose of the brilliant colors and strik- 
ing patterns displayed by certain ani- 
mals and fishes? It has been believed 
that this type of coloration is due 
wholly to sexual selection. Not until 
recently, when the war brought to our 
notice the obliterative effect of con- 
‘trasting and sometimes brilliant colors 
daubed on guns, ships, and 
motor-trucks, was much 
dence given to the theory th: 
‘these striking patterns on ani- 
mals and fishes may really con- 
ceal them, 

Professor Longley’s under- 
water studies tend to support 
this hypothesis, His investiga- 
tions were carried on on the rich 
reefs in the warm waters of 
the tropics, Equipped with a 
launeh, a diving-hood, and a 
water-tight camera, it was possible to 
‘spend hours in these warm waters with 
no danger and little discomfort 

‘The camera was protected by a water- 


A ore 


tight holder provided with a round 
window in the end opposite the lens, 
the necessary operations attending a 
snapshot oF a time exposure being ac- 
complished by means of various con- 
trivances attached to the container. 

‘Adjusting the hood and stepping 
over the edge of the boat into the 
water, the “eamera-fisher” finds him- 
self in a new world—a still, shadowy 
world of mystery, where swift forms 
shoot by and others loll idly about, 
none paying the least attention to 
the strange new thing in their midst. 
‘The dense foliage of the water world 
rolls gently with the swell overhead, 
‘yet no sound is heard from above or 
below. 

‘An interesting phase of the color 


With launch, diving-hood, and water 


Light camera, the professor spent hours 
in tropical waters, studying marine life 


The Lighthouse Comes Inland to 


HE unattended type of flashing 
marine light is now being applied 
to highway purposes, marking danger- 
ous curves, railroad crossings, and 
other places heretofore marked by 
signs. An installation has been made 
on the road from Washington to 
Mount Vernon, and the 
lights are also to be 
installed in the White 
House grounds. They 
operate with the same 
mechanism as the ma- 
rine light, and their 
application to highway 
purposes by a company 
that supplies marine 
lights to nearly every 
government in the world 
is an interesting exten- 
sion of the sales possi- 
bilities of equipment for 
which government de- 
mand alone is limited. 
Pirified acetylene dis- 


or any gas. ‘The flash occurs every 
second. It is really an explosion, 
lasting one twelfth of a second, so that 
an hour's flashing is equivalent to 
steady burning of only five minutes. 
‘The flash is obtained from a tiny pilot 
light that burns constantly, but the 


Tt would appear that coloration in 
Fishes is for concealment from ences 
or prey 
tion of fishes is the fact that in many 
species it is changeable, the scheme 
adapting itself, as far as possible, to its 
surroundings." By means of a sea- 
urchin or other bait, fishes were drawn 
from one group of surroundings to 
other, and the color changes 
cord with the background 
were thus produced at the will 
of the observer. All the evi 
dence we now have points to the 
fact that coloration in fish 
somber or brilliant, has for its 
aim the concealing of the wearer 
from enemies or possible prey. 
‘The patterns, too, are often 
changeable, in’ many species 
from longitudinal stripes to 
bands around the body. Where 
‘his is the ease, the lengthwise stripes 
appear when the fish is in motion, 
and the transverse bands when it 
is at rest, 


Direct Traffic 


consumption of gas in twenty-four 
hours is only 0.6 of a eubie foot. 

‘The acetylene gas is stored in a steel 
cylinder containing a year's supply, at 
‘a cost of Jess than five dollars, includ- 
ing putting in a fresh cylinder once a 
year. Acetone has capacity to absorb 

many times its own vol~ 
ume of acetylene, so that 
a large volume of gas can 
be stored in a small cyl- 
inder. In an ordinary 
cylinder, however, it 
would be explosive, so a 
receptacle has been 
worked out by Dr. 
Dalen, who _perfected 
automatic marine lights. 

One marked adva 
tage of the highway 
lighthouse is standard- 
ization in color, wording, 
location, and symbols to 
indicate the direction of 
curves, distance of rail- 


solved in acetone under 
Pressure furnishes the 
light. This has been 
found best because more 
brilliant than electricity 


road crossings, and 30 
forth. Railroad usage 
is adopted, using red for 
danger, yellow for cat 

tion, and green for clear. 


California has the largest electric chicken hatchery in the world; it hatches 
100,000 egg at a time, and has a monthly output of 120,000 chicks - 


Chicken Farming by Electricity 


HE largest electric chicken hatch- 

ery in the world is located near 
Artesia, California. It has a hatching 
capacity of about 100,000 eggs and a 
monthly output of ' approximately 
120,000 chicks. Chicken hatchery ex- 
perts claim that this electric chicken 
farm has gone old mother hen one 
better in that the hatching is done 
automatically and positively, whereas 
the old hen is sometimes negative in 
that abe will desert her nest on oces- 

ion, 

While many other methods, among 
them the kerosene lamp, gas heater, 
solar heater, and steam, have been em- 
ployed to ‘hatch eggs, the electric 
method has one important advantage 
over them all—it is automatic in 
operation and provides a uniform heat 
of constant temperature—a most nec- 
essary requisite for successful hatching. 
‘The electro-incubation method has 
several other advantages, including 
the elimination of the fire danger. 
‘Then, there are no lamps to clean, 
fill, and adjust, and no gas-burner to 
go out and asphyxiate the chicks with 
the escaping gas. Again, because of 
the automatic control of the tempera- 
ture, there is less chance of loss of 
chicks due to chilling or overheating 
the atmosphere. 

‘The automatic heat regulation is 
made possible by the use of a ther- 
mostat of the tandem wafer type. ‘The 
wafer is made up of two brass disks. 
‘These are soldered together, and the 

i between is filled with ether. 
‘The disks are placed horizontally, 
with a vertical control rod attached to 
the top wafer. This rod operates a 
horizontal control lever, the other end 
of which is weighted to give a steady 
and positive action. This lever actu- 
ates a rocker arm connected to the 
midpoint of the lever by a coil-spring. 
‘The rocker arm makes the contact to 
open or close the circuit, The entire 
control operates through the expansion 


or contraction of the 
ether between the 
disks. This ether is 30 
volatile that a slight 
variation in tempera- 
ture will cause the 
wafer to expand oF 
contract, thus clos- 
ing or opening the 
circuit. 

‘The same control 
hhas been adapted to 
the electric brooder, to 
which in addition has 
been added an alarm-bell system to 
rive immediate warning of any sudden 
temperature fluctuation. In each case 
the electric heating unit consists of a 
cylindrical porcelain core with grooves 
into which are wound the resistance 
wire, so that the coil is self-insulating, 
with no danger of the coils coming into 
contact with any metal parts that 
might cause a short circuit and result 
ina fire. 

‘Thus the hen is left entirely free for 
her task of egg production. Even in 
this work she is further urged by 
electricity used in the form of lights 
inside the coops to get the hens on the 
job earlier in the day. 
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Sending Freight in 
Steel Boxes 


F the freight-car here pictured comes 

into wide use, valuable freight may 
be sent with every assurance that it 
will reach its destination in perfect 
condition. Incidentally this "com 
tainer car," as it js called, will save the 
railroads money. It will eliminate re- 
handling, billings, and rechecking. 
‘Theft will be prevented and valuable 


_ shipments will receive every protec 


tion from fire and wrecks. The car 
carries nine steel containers, each 
containing an individual shipment, 
‘The containers may be lifted off at 
various stations. Each container will 
accommodate a 

load of five thou 

sand pounds, 

‘ ‘A-crane is used to 
lift the big steel 

boxes off the plat- 

\ form of the car. 


The New York 
Central Railroad 
recently attached 


one of the new 
container cars to a 
New York-Chicago 
train, 


In this idea for railroad  freight- 


hhandling, each car carries nine steel 


containers of uniform size, which 
‘avoid all damage to freight 


How the Unscrupulous 
Beat Slot-Machines 


‘ELEPHONE 
three differen coins —a 
nickel, a dime, and a quarter. When a 
coin'is dropped into the opening at the 
top of the box, it is automatically 
weighed and measured before a con- 
nection with Central is established; a 
Chinese yen, if it were the proper 
weight and thickness, would bring a 
“Number, please?” from Central. 
Since the war New York has been 
flooded with foreign coins, many of 
which are the same size and weight as 
our “jit.” Hence, the telephone com- 
pany receives a daily collection of 
souvenirs. But the g1 
annoyance are the ‘ 
‘These are smooth brass checks, with 
the weight and size of a nickel. 


dune, 1921 
Driving Piles on a New Principle 

OTHING is perfect —not even pile~irivers. Realiz- 
AN jing this, an inventor produced a better pile- 
driver—one that pulls the piles into the ground. The 
blows do not strike the pile itself. Therein lies the value 
of the new devi Conerete piles may be sunk without 
danger of breaking or cracking, and wooden piles without 
danger of splitting. 

‘The new pile-driver delivers tremendous blows on 
driving bars that bear on the projecting edges of a 
pointed cast-iron shoe fastened on the lower end of the 
pile. The pile itself is subject only to tension, since the 
shoe pulls it into the ground and 
dloes not drive it. When very 
hard ground is met, the old 
type of pile-driver must deliver 
thousands of blows with a ham- 
mer that weighs from two to 
three tons, Under this treat- 
ment, even a heavy wooden 
pile often suffers severe injury. if 
‘The new pile-driver can strike 
thousands of blows without in- 
juring the pile in the least. 

Imagine a large pile sinking 
into the earth at the rate of 
twenty-six feet in four minutes. 

‘That is the speed maintained by 

this pile-driver. This rate of 
movement was made with- 

out a water jet playing on. 
‘theend of the pile. It was 
driven down "dry." When 
water is used, resistance is 
decreased somewhat and 
treater speed is possible, 

The pile is placed be- 
tween large steel girders. 
‘These also carry a slideway 


\ Scining to collect young fishes from a bayou ay 
its waters recede into the great Mississippi river 


Dry-Land Fishermen 


HEN the Mississippi river rises with the 

season's freshets, it covers wide areas of flatland 

and the fish swarm over this region with the flood water. 

Following their natural trend, they seek the deeper 

\ pools in the quiet backwaters, ‘many of which seem to 

possess the proper qualification for breeding-grounds. 

id, but before the yong fish come 

to maturity the waters may have begun to recede, 

‘The older fish are wise enough to get away into 

the river channel before they are “marooned” in 

these shallow land-pools, which were the deeper 
spots dotting the flooded flatlands. 

‘The United States Bureau of Fisheries has 
undertaken the task of rescuing the stranded 
young and thus saving many hundreds of thou- 
‘sands of fish for food. 

After the flood waters had receded, leaving tho 
for the big cast-steel ham- stagnant pools full of young fishes, seining parties 
mer that weighs several were sent out to collect them.’ Thousands of 
tons, Thehammerislifted see between steel girders, the pile young trout, bass, and other fish are corralled in 
byapowerfulsteam-engine, _ispeactically pulled inte the ground the nets and transported to the rivers. 


Do You Know How Hard You Can Work? 


S a man reaches his limit 
‘of physical performance, | 
| 


i oa 


contract so that the heart must, 
work harder to widen the 
veins, Exhaustion follows. 

‘This js the danger-point, 
It is determined by introduc- 
ing the arm into an apparatus 
consisting mainly of a tightly 
fitting cylinder, which is filled 
with water and which records 
on a rotating drum the vari- 
able volume of the arm (de- 
pending on the variable 
amount of blood contained 
therei Breathing is re- 
corded at the same time, also 
‘one foot performs a motion 
that can readily be checked. 

The process ascertains the 
admissible and the most con- 
venient number of working 
hours for any given operation. 

After short intervals, during 
which some other group of 
muscles is operated, the out- 
put can even be inereased be- 
yond the danger-point. 


when he virtually becomes 
exhausted, his blood-vessels 
are no longer widened, but on 
the contrary contracted. His 
heart finds it hard to widen 
the vessels sufficiently to allow 
the blood to pass. With this 
fact in view, Dr. E. Weber, 
of the University of Berlin, 
has devised a method of 
‘measuring the amount of work 
a man can do, 

All physical work is aceom- 
panied by combustion in the 
muscles. You burn up oxy- 
gen like a fire. The harder 
you work the more oxygen you 
need. Hence your blood must 
carry more oxygen. The 
widening of your blood-vessels 
oceurs spontaneously, so as to 
‘supply more oxygen as you 
need it. When the limit is 
reached, the vessels begin to 


THE pilots who flew the fist air 
planes, more than a decade ago, 
cely realized how brave they 
‘were, A modern fier, as he inspects 
machines of theirs that have been 

rvels at the flimsiness 
yn and the utter Inele 
Of the instruments on which he de 
pends for safety. 

The Wright Brothers and Glenn 
H, Curtiss, whose picture appears 
fon the left in one of his frst ma 
chines, sat on the lower wing and 
watched the earth swim past be 


‘against the fierce blast of ir set up 
by the moving machine—nothing, 
‘Look now ut the picture that 
t the right of Glenn H. Ci 
picture of a modern ai 
cockpit. No ks 
‘ments and control deviees stud the 


How the Airplane 
ij 


lance it would 
must’ be many 
legged and many-armed to, 

late all these devices 
them, to be sure, could be spared, 
such ‘as the ‘radio communication 
Spparatus, the bomb releases, the 


machine-gun control, and the cam: 
eracoperating. mechanism; for all 
{these are but military adjuncts, with 


most of which the civilian ler has 


fot in existence when th 
few the rest are nowad) 
indispensable 

It'we needed any evidence of the 
wonderful progress that has been 
ade in flying, surely we will Gd it 
in the half hundred 
fand controllers of va 
tthe exigencies of weri 
hhave called into being. 


Shooting Ducks from an Airplane 


DiUSES bare, been shot from air 
planes. They have also been 
‘slaughtered by the simple process of 
running the plane through a flock, a 
proceeding that is effective but some- 
what rough on the propeller if the blade 
gets a fair whack at a fat duck with 
the tip of a blade. Pictures show- 
ing masses of ducks shot by aviators 
always arouse questioning. 

With a plane gliding along 
at from seventy to one hun- 
dred miles an hour and a 
runner pulling the trigger 
of a shotgun, the birds 
would be strung out over 
the ground below for five 
miles. If the machine 
landed every time a bird or 
two went down, that would 
entail finding a'soft spot to 
land upon and finding a new 
flock on the reascent. 

It is no trick for most 
planes to outfly the poor 
duck, in spite of the wild 
yarns as to duck speed by 
those who estimate their 


birds occasionally in the neighbor- 
hood of some of the Texas fields, 
where they could follow the poor 
fowl down and retrieve him, but 
none of them ever made claim to 
any record-breaking bags. The 
‘modus operandi to pick out a 
flock on the wing and then to overtake 
them from the rear and shoot them as 


the plane slowly passed. ‘This would 
require no great skill, as the bird would 
appear to be moving not more than 
from ten to thirty miles an hour to 
the rear, or else standing still if the 
pilot throttled the engine down, 
Hunting ducks by airplane, how- 
ever, is not looked on favorably by 
the ‘government. About two years 
ago the War Department 


bag by the number of 
birds they missed. 
Aviators tell of shooting 


fssued an order forbidding 
army aviators to hunt from 
airplanes or to maneuver 
‘unnecessarily over the feed- 
ing- or resting-grounds of 
waterfowl. And now that 
aviators have attempted 
plowing through flocks of 
ducks, thereby killing hun- 
dreds’ with the propellers, 
it is likely that the War 
Department order will be 
extended by law to include 
all aviators, Surely this 
method of hunting is not 
sportsmanlike. One air- 


hunter, who proudly had 
his picture taken showing 


Fertilizing the Air with Carbonic-Acid Gas 


T has long been known that green 

plants derive the carbon required 
for building up their structures from 
the earbonic-acid gas mixed with the 
surrounding air. 

It occurred to Dr. F, Riedel, of 
Essen, that vegetation might be stim- 
ulated in a high degree by artificially 
augmenting the carbonic-acid concen- 
tration of the surrounding air. He 
therefore set to work seeking some 
economical carbonic-acid supply, 
which he eventually found in the com- 
‘ustion gases plentifully eseaping from 
the chimney-stacks of all factories, but 
most abundantly from 
those of blast-furnaces, In- 
asmuch as these gases con- 
tain some noxious compo- 
nents, such as sulphur, they, 
of course, had to be cleansed 
beforehand, 

Tests on a large scale 
were recently made, The 
combustion gases were sup- 
plied to one hothouse by 
means of a double line of 
perforated pipe that ran the 
whole length of the house. 


By Alfred Gradenwitz 


‘Two other hothouses, of exactly the 
same construction, but lacking the 
supply of earbonic-acid gas, were used 
in the experiment for the sake of com- 
parison. 

‘That there could be no question of 
any noxious effect was noted a few 
days after starting the experiment. On 
the contrary, there was in the gas- 
treated hothouse a notably more thriv- 
ing vegetation than in the remaining 
hothouses, where similar plants were 
grown without any carbonie-acid sup- 
ply. The leaves of castor-oil plants in 
the earbonic-acid hothouse grew to 


In the hothouse experiments plants 
ger mere tien Cries es wel. Eros 
Earbonic acid houses as without the gas 


twice the width of those growing in 
the ordinary hothouses. Tomatoes 
planted in the earbonic-acid hothouses 
weighed two and three quarter times 
as much as those grown in the other 
houses. With cucumbers there was 
noted, apart from a far more plentiful 
crop, a deeper green color; in all 
cases, an improvement of the flavor. 

Other tests were made in the open 
air with an arrangement comprising 
rectangular sections bordered with 
perforated cement pipes, which sup: 
plied carbonic acid, the wind driv- 
ing the gas in a varying direction 
toward the plants, On 
the opposite side of the hot- 
house, for the sake of com- 
parison, there was provided 
field of equal dimensions 
and with the same quality 
of earth, though left. with- 
out any eurbonic-acid sup 
ply. The spinach erop ob- 
tained with earbonic-acid 
fertilization was two and 
one half times, the potato 
crop two and three fourths 
times, the barley crop twi 
‘a3 much as corresponding 
crops grown without gas. 
‘The farmer applying the process in 
‘actual practice has nothing else to do 
but to turn the tap of the carbonie-acid 
supply whenever required. Experi- 
‘ments so far made show that earbonie- 
acid fertilization of the air is far more 
effective than the usual fertilization of 
the soil. ‘The process, moreover, au- 
ments the power of absorption with re- 
gard to the usual fertilizers, 


The Electric Mule Now Pulls French Barges 


LI alone, without even a driver, a 
small tractor travels up and down 

the banks of the St. Maurice canal in 
France, dragging behind it a heavy 
canal-boat, What makes it keep to the 
straight and narrow path? 
Cables, a balancing arm, and 


would happen? The heavy boat that 
the tractor pulls would tend to swing 
the rear end toward the river, thus 
putting extra strain on the machine 
and plowing up the ground over which 


the broad wheels travel. ‘To eliminate 
this tendency, a second cable and a 
balancing arm are used. 

‘The arm is rigid, and is connected at 
the front of the machine while the end 
of it travels along the second 
cable. 


the principle of the resultant 
‘of two forces. 

‘The tractor, as you see, 
runs on large flanged wheels; 
it is propelled by a motor 
that. gets its power from an 
‘overhead trolley. ‘There are, 
however, no tracks in the 
ground to guide it; hence the 
cable system. How does this 
system work? 

First, there is a fixed cable 
that passes over vertical 
wheels located at the front 
and at the back of the ma- 
chine, This is the main guid- 


‘The towline is also at~ 
tached at the front of the 
machine, but passes between 
two small rollers at the end 
of the balancing arm. ‘Thu 
the pull exerted by the boat 
is absorbed by the arm and 
the second cable. 

Tt has been found that this 
small electric tractor is both 
faster and cheaper to operate 
than most towboats and 
tractors. 

Another advantage of the 
tractor is that it will travel 
anywhere — around sharp 


ing cable. But suppose it 
were the only one—what 


Guided by cables, this tractor hauls heavy barges through the St. 
‘Maurice canal, France. It gets power from an overhead trolley 


curves, under bridges—and 
without stopping. 


What Makes a Champion? 


Not the form of an Apollo but the 
invisible relation of brain to muscle 


By Eugene White Nixon 


EARLY every follower of sports 
has a theory to account for any 
unusual ability in athletics. 

But very few of these theories are 
correct, We are told, for example, that 
Ruth's success as a home-run 
his fine eyesight, or to 
his unusually powerful wrists.” But 


follower of athletics thinks that ath- 
letic skill depends upon some physical 
peculiarity of the athlete that can be 


to send a message to the muscles, 
and for the muscles to get 
action after the message gets to 
them. 

And the reason the champion 
athlete is so much faster than the 
rest of us is because it takes less 
time for a sensation like tne sight 
‘of a good ball, or the sound of the 
starter's pistol, to reach his brain, 
and for his brain to send a 
message to the arms and legs to 
set them in appropriate motion, 


Popular Science Monthly 


Time on the board, the force exerted in jump- 
ing, and the divers’ nervous condition, are 
recorded by this device 


seen, or upon his peculiar 
way’ of going at his event. 
‘The truth of the matter is 
that athletic skill depends 
almost entirely upon invis- 
ible physiological and psy- 
chological peculiarities of 
the athlete that, of course, 
are not visible. 

‘Most of us feel that the 
athlete should look the part. 
‘And sometimes he does. 
Often he does not. Ath- 
etic ability depends more 
on what a man has inside of 
him than it does upon what 
he looks like from the ou- 
side, 


The Secret Is—Brains 


How does Babe Ruth manage to pick out 
the good ones and bust them over the 
fence, while you and I can hardly see them 
going by? Why does Harry Vardon always 
get a perfect ive, while you ne every 
third one? How is it that Kolehmainen 
can run twenty-five miles with less distress 
than you run twenty-five yards? 

What is the secret of athletic ability? 
Is it a matter of size, build, or muscles? 
Is it a question of heredity or of practice? 

This article answers these questions for 


ball after it was safely in the 
catcher's mit. Or if you 
were down on the starting- 
mark with Charlie Paddock 
in the hundred-yard race, 
he would probably leav 
you ten feet in the rear at 
the sound of the starter's 
pistol. And your trouble in 
doth cases would be due to 
your reaction time. You 
‘must have a short reaction 
time if you are to be a 
champion athlete, 


Why Reaction Times Vary 


‘That is the reason it is 
hard for you to understand 
why the Apollo you picked 
to win the hali-mile race 
fell on the back stretch and 


you.—Editor. 


Reaction time varies in 
length from a tenth of a 
second in the athlete to a 
full second in an extremely 


rolled in agony, holding his 
suffering stomach with both 
hands, while a serubby kid 
with bristling hair and a 
million freckles dashed out 
from the ruck and smashed 
the tape thirty yards ahead 
of the bunch. 


Brains Make an Athlete 


But all this is easy to 
understand if once we com- 
prehend that athletic abil- 
ity depends, not upon the 
size, shape, ‘or proportions 
of the body, but upon quick 
reaction time, fine muscular 


slow person. Small people 


are quicker than larger peo- 


6 
cover so that 
the reaction time is less. 
Reaction time may be 
shortened by practice. You 
may be a slow runner and 
yet gain some speed by 
Practice. But. if your re- 
action time is naturally 
long, you will never win the 
hundred-meter race at the 
Olympic Games or become 
4 world’s champion fighter. 
Muscular coordination is 
the second important requi- 
site in athletics. Possibly 


coordination, an efficient 
circulatory system, and an 
athletic temperament. And 
we should remember that 
none of these requirements can be seen. 

‘The athlete has a quick reaction. 
Reaction time is the time required for 
‘& sensation to travel to the central 
nervous system, together with the time 
required for the eentral nervous system 


Recording the heart action, the blood. 
nervous condition as denoted by the trembling of the hand 


In other words, his reaction time is 
shorter than ours. 

If you were at the bat, and Walter 
Johnson were burning them over the 
Plate, unless you are a baseball player, 
you would probably be hitting at the 


a 


and the 


coordination should be 
placed even before quick 
reaction, because there are 
afew athletic sports that do 
not require speed; but there is prob- 
ably none that does not require good 
form for the highest success. 

Good form in an athletic event 
means the most efficient way of per- 
forming in this event. We have 


learned that, in order to get the best 
results in sprinting or in driving a 
golf-ball, we must have “form.” And 
‘that means that all the muscles in- 
volved in the exercise must perform 
their duties in exactly the right way, 
at exactly the right time, and that, 
after performing their duties, they 
must instantly relax so as not to get in 
each other's way. 


Perfect Coordination Means Success 


‘This perfect team-work among the 
muscles is called coordination. And it 
is coordination that enables Harry 
Vardon to make thirteen pars, four 
birdies, and an eagle in an eighteen 
hole golf-mateh, And the 
reason you and I slice the ‘ 
ball out of bounds is that 
we lack coordination, 

Coordination accounts 
for all athletic skill or 
“form.” Quick reaction 
makes the athlete quick, 
but coordination makes 
him graceful. Coordina- 
tion, and not powerful 
forearms or exceptionally 
good eyesight, makes the 
great batter.’ Coordina- 
tion makes the great ball- 
player, boxer, wrestler, 
and even the fine dancer 

And the most important 
fact to note in this con- 
nection is that coordina- 
tion is also dependent 
upon the nervous system. 
Muscles only perform as 
they are instructed to per- 
form by impulses that 
come to them through the 
nervous system. — And 
sinee a muscle ean do only 
one thing — contract — 
there is no danger of the 
museles going wrong 
if the right messages 
‘are sent to them, 

‘Thus we wee that 
training for form or 
skill in an athletic 
event is a matter of 
training the nervous 
system rather than 
of training the musew- 
lar system, as we are 
accustomed to think. 
‘That is the reason 
you cannot judge a 
‘man's athletic skill by 
looking at him—you 
eannot see his nervous 
machinery. 

When we first at- 
tempt any compli- 


fand head. 


ated act like playing S303 SSuowement can 


the piano or throwing 
the hammer or hitting 
‘a baseball or clamping 
ona half Nelson and a 
wrist lock, we are 
conscious ‘of every 


‘The athlete with electric 
lamps attached to his 
ankles, wrists, shoulders, or 


Picture camera in move- 
ment with the lights glow- 
ing. Paths described. by 
the lights indicate the 
motions made and the 
time in which they are 
carried out. The current 


move we make with the dozens of 
muscles involved. But, as we prac- 
tise, the movements become more and 
‘more automatic until at last we simply 
vill to do an act, and the thing is done 
without further thought. We have 
trained our nervous machinery to the 
point where it causes the proper 
muscles to contract at the proper time 
and with the proper force. 

And it will help us to understand 
the performances of our great athletes 
if we remember that their nervous 
mechanisms are of so fine a quality, 
and so highly trained, that their 
muscles are enabled to work in perfect 
harmony, so that they get perfect 
results, And it will help us in our own 


athletic endeavor if 
we remember that we 
must practise until we 
train our nervous sys 
tems to do our will. 

Some forms of ath- 
leties require endur- 
ance, and this is the 
third quality of the 
athlete. And, like the 
other two, endurance 
does not depend upon 
any visible physical 
feature. You caxnot 
tell by looking at a 
man how long he will 
last in a half-mile race 
in a wrestling- 
match, because endur- 
ance depends mainly 
upon the heart. 

‘The heart is to the 
athlete what the en- 
gine is to the automo- 
bile. The reason 
Hannes Kolehmainen, 
the Olympic mara- 
thon champion, ean 
run twenty-five miles 
without distress is be- 
cause he has a million- 
dollar heart. 

‘Whenever we make 
@ movement of any 


sort, it involves burning or combustion 
of fuel in the working muscles, just as 
we have combustion in the working 
engine of the automobile. Now, the 
heart furnishes the fuel for the muscles 
in the form of oxygen and bacon and 
‘eggs, and it also carries away the waste 
products of combustion. It performs 
both of these functions through the 
medium of the blood. And when we 
are out of breath or exhausted, the 
probabilities are that we are not ex- 
hausted at all, but that the heart has 
simply not been powerful enough, nor 
enduring enough, to keep up a sufi 
cient flow of blood to meet our needs in 
‘an emergency. 

Thus we see that we cannot deter- 
mine by sight which ath- 
lete has the greatest en~ 
durance. Your Apollo 
who should have won the 
half-mile race probably 
had a leaky valve in his 
heart, or his heart was 
flabby from lack of proper 
training. And the reason 
he had to lie down on the 
back streteh was that he 
ot choked up with earbon 
dioxide until it literally 
smothered him. And the 
scrubby-looking kid who 
broke the tape yards 
ahead of his nearest rival 
did so because he has a 
heart that drives the blood 
through his lungs and legs 
at terrific speed and under 
‘enormous pressure, 

We ought, by clean liv- 
ing and moderate exercise, to keep the 
heart in such condition ‘that it will 
serve us efficiently in all ordinary 
emergencies, 

Quick reaction, coordination, and 
endurance are the chief requisites in 
athletics; but, in addition to these 
factors, temperament also enters into 
the question to a large extent. 


The Athlete's Worst Enemy Is Nerves 


If Edward Ray were of the nervous 
type that is inclined to chew the bed= 
clothes or to drink carbolic acid under 
the stress of circumstances, he would 
never have earried the American Open 
Golf Championship to England. Or if 
Babe Ruth and Jim Thorpe were con- 
stantly in fear of finding a man under 
the bed, they would never have set any 
records for busting baseballs over the 
fence, nor at busting holes in the op- 
posing line. And if Benny Leonard 
‘were of the phlegmatic type, he might 
be drawing @ pension of six or eight 
dollars a day at common labor instead 
of getting a thousand dollars a minute 
in the prize-ring. 

In the main, we see that athletic 
ability depends upon the nervous sys- 
tem, the heart, and the type of temper- 
ament, and not upon the size of the 
chest nor upon the shape of the calves. 


Adjust This Shaving Cabinet 
to Suit Yourself 


CABINET js mounted on a steel 

arm that may be clamped to table 
‘or wall, A swivel joint is provided so 
that the eabinet ean be moved to the 
‘most convenient position. ‘The mirror, 
which is 1¢ door of the cabinet, 
miy be placed at the best angle and held 
in this position, 

After the shave, the “implements” 
are placed in the cabinet and the mirror 
is swung buck into position over the 
opening. 


the Daily Ma 

“T have eaten lizard patties in the 
West Indies, poreupine in India, and 
curried liver of tiger. Our soldiers in 
India used to like flying-foxes (bats). 

“Food accepted in one country may 
bbe rejected in and the tiger 
will reject. portio ‘carcass 
ten with avidity (in the form of hag- 
sin) by a Scot 


Solid Copper from the Mine 


NATIVE copper crystallizes in irregular 

subieal forms, sometimes flattened, 
longated, or round. It often is deposited 
round mine timbers or on iron objects, and 
is found in crevices between rocky masses. 

Perhaps that was the origin of the huge 
mass here shown. Solid masses weighing 
four hundred tons have been discovered. 

‘The mass hanging from the ceiling of 
this mine was so thick that, in order to dis- 
lodge it, the miners had to cut through it 
‘with an acetylene torch. 


He Built His Garage 
in His House 


'N Cincinnati there lives a man who owns 


a flivver and is proud of it, Unable to 
find a place in which to tuck it away at 
night, he built a garage in front of and 
underneath his house. 

‘The house is a three-story wooden one, 
situated on a terrace, and set several feet 
back from the sidewalk. There is plenty of 
room for a two-car garage in front of the 
hhouse when the steps leading up to the 
front door are built at the side. 

Does the garage spoil the appearance of 
the house? Look at the picture above and 
judge for yourself. 

However, when the door of the garage 
is finished and put into place, the garage 
itself will not be as conspicuous as itis now. 
‘The extra space will be rented to some car- 
owner in the vicinity and before long the 
garage will have paid for itself. 


Popular Science Monthly 


Locating the Buried Wat« 
Pipes Electrically 


WHERE is that buried pipe? 
here, ten feet down and twelve 
feet from the curb, says this instrument. 

‘A weal alternating current is. sent 
through the pipe. ‘The connections are 
made in the house or building that tho 
pipe enters. This alternating current 
‘sets up a magnetic field. A small ex- 
ploring coil connected with a telephone 
receiver is then brought into use, A 
current will be induced in this coil when 
it is placed in the magnetic field, pro- 
duced by the current in the pipe. | This 
current will produce a tone in the tele- 
phone receivers. 

‘The strength of the tone will depend 
upon the strength of the current, and 
this, in turn, upon the position of the ex- 
pploring coil in relation to the pipe. By 
listening to the tones in the telephone 
receiver, the exact location of the buried 
pipe may be found. 


Footless Football 


LAYING football on a table—the 

latest sport in England. ‘There is one 
man on each team, and he sits at one end 
of the table while his opponent sits at the 
‘other. ‘The players do not even put their 
feet on the tuble ax you would expect, 

How, then, is table football played? 
With the hands. At each end of the table 
there is a keyboard that controle circular 
‘openings in the top of the table. By the 
rapid manipulation of the keys the ball 
hurled backward and forward. 


Morning Inspection in Jail 


“EIS face seems familiar,” says one of 
the masked detectives, aa he looks 
over the morning line-up of prisoners in the 
Los Angeles jail, The prisoner's Bertillon 
measurements are promptly taken, and his 
Identity soon established, ‘This method of 
checking up the whereabouts of criminals 
is of great value in curbing the so-called 
crime wave, 
Why do the detectives wear black masks 


that completely cover their faces? Because 
a detoctive's usefulness depends chiefly 0 
his remaining an unknown quantity to # 
criminals around town. 


Eggs Dipped in Boiling Oil to 
Keep Them Fresh 


A PAD efe—why init? ‘The pores of the 
shell allow air to enter, and in. time 
the air ruins the egg—just as it will ruin 
‘can of peaches. 

‘How can you prevent an egg from going 
bad? 

By hermetically sealing it. Victor 
Clairemont, of Chicago, has invented a 
machine for doing this. A tray of eggs ix 
lowered by means of a motor-operated 
chain into a pot of boiling oil. The oil 


There's a Right and Wrong in 
Strawberry Picking 


HERE is a right and a wrong way of 
doing everything. Below you see illu 
trated the right and wrong way of picking 
strawberries. Study both pletures care 
fully and the next time you spend your 
varation in the country you will be able 


to pick strawberries as they should be 
picked. 

Strawberries should not be pulled off the 
stem, ‘The grip necessary to pull them off 
the stem will partly crush them, The stem 
should be pinched just above the point 
where it is ted to the straw 
In this way the strawberry is gath 
injured, 


The “Spoken Picture” 


WITH charts in use by the police in all 

large cities, it is possible to describe 

person who has never been photographed. 

‘These charts, devised by Bertillon, are 

ealed he “prio pert” er “epoken 
icture.” 

Bertillon classified all possible eye colors, 
hair colors, profiles, and full faces. His 
charta describe a human specimen ax acien- 
tifically as an entomologist describes and 
classifies a bug. It is not enough to say 
that a man who is “wanted” has blue eves, 
blond hair, and a lean 
face. The exact shade 
of blue, the exact degree 
of blondness, the exact =z 
shape of face, must be 
known. : 


Beek Hae 


Seaweed Sweaters and Stockings 


constantly. ‘The picture above shows it in 
its latest form—elothing. 

Both the sweater and the pair of stock- 
ings that the girl is holding were made 


from seaweed that grows in China. Yet 
they look not unlike woolen garments. 

Pine-needles are also being pressed into 
service; and 90 are many grasses and 
eaves. At a recent exhibition of the Com- 
merce Bureau in the Customs House in 
New York city many grass-made garments 
‘were shown, 


New Crucible Eliminates Danger 
in Handling Hot Met: 


OURING hot metal from an ordinary 
crucible is a hazardous job, 

An ingenious and safer pouring device 
hhas at last been placed in the hands of the 
foundrymen, With this one man may 
handle a five-hundred-pound crucible with 
perfect safety. This is more than two men 
could handle by the old method. 

‘The crucible is counterweighted, and the 

great leverage makes it 
possible to turn it over 


with very little energy, 
Seventy-five per cent 
more ‘metal may be 
poured with the new 


Forest Guide-Posts Made Here 


WHEN spring, comes, the foresters 
connected with the United States 
Forest Service go forth into the woods and 
plant guide-posts along the highways and 
foreat trails. 

‘Throughout the winter, when there is 
little work to he done in the forests, the 
men spend their time atenciling the names 
of towns and the number of miles between 
fon eayoned boards. ‘The boards are then 
xgiven a preservative treatment to prevent 
them from deteriorating under severe 
‘weather conditi 

In the picture above you see a Western 
forester at work on one of the boards that 
Jnter on he will plant on some trail. 


Two Stories to This Cot 


LEEPING accommodation is one of the 

big problems of camping. Cots are 
heavy and they add greatly to the bulk of 
‘the “outfit.” A number of cots also require 
‘considerable space, and this makes a large 
tent necessary. 

‘An inventor has come to the ald of the 
camper with a cot that will accommodate 

Tt Is really a double eot, ene 

‘on top the other. It requires on 
the space occupied by a single ent, that Is 
in ground spuce;, the inventor has adopted 
the skyscraper idea of uaing alr space 
Inatead, 

Just a few minutos and very 
Tittle Inbor ure necessary to take the four- 
man cot down and fold it wp 


Do Your Own Heel-Repairing 


ERE is a detachable heel. A base heel 
with studs is fixed on the shoe. Its 


metal slide and you unlock the studs. 

To put on the heel, you place it so that 
the studs will slide into the slots. ‘Tap the 
hottom with the hand; then slide the metal 
strip, and the heel is locked into position. 

‘When the heel begins to wear down on one 
edge, take it off and exchange it with that 
of the other foot. If the day is wet, put on 
your rubber heels. If there is ice, put on 
‘spiked heels. 

‘This invention of Maurice Mayorowits 
is a great convenience. 


Rescuing a Flat Tire with 
a Roller-Skate 


[F324 209 08 flat tire, you will soon 
rain it, This holds good for bicycles as, 
well as for automobiles. 

If you are forced to use your bicycle 
when the front tire ix flat, tie a roller-akate 
toit. ‘The skate will follow the dictates of 
the rear wheel as effectively as the front 
heel did. ‘The tire will be protected from 
all contact with the ground. 

‘The small boy in the picture thought of 
this solution to his bicycle troubles after 
watching several disabled automobiles 


suffering from broken axles and other ills 
being towed along with trucks under 
the wheels. 


Beans Four Feet Long 


BEANS by the yard. ‘That is the way 
they would sell them if they grew like 
this. Here is a bean-pod that contains 
enough beans to Gill a hungry man. It is 
just four feet long. ‘The average pod is 
four inches long. A simple calculation 
shows that this big pod is equivalent to 
just twelve ordinary pods, ‘That figures 
‘out about six large pods to the meal for the 
average family. 

‘The overgrown pod is, of course, a freak 
and it “just happened” ‘with no apparent 
reason, 

“The soil it was raised on was very rich, 
but this does not furnish an exeuse for 
such abnormal growth, 


Fence Wire for a Dress Guard 


A STRIP cutfrom the “chicken wire” of 
garden fence makes an excellent 
guard for a woman's dress, when attached 
toa motorcycle. This wax discovered by 
Mrs. H. Atherly-Jones, of Roehampton, 
England, 

‘The wire was firat straightened out, then 


bent over the gasoline-tank, where it was 
padded with material that prevented i 
from scratching the enamel. Tt does not 
interfere with the cooling of the rear 
cylinder, Tt is held in place by straps ad~ 
justed through the wires at the corners and 
twisted around the footrest supports 
This dress guard can be detached in a 
fow minutes and has the added attraction 


of being inexpensive, 


sane; ive 


‘Transporting a Motorcycle by 
Elephant in Africa 


‘8 means of conve 
camp sites, But when it is 
‘send runners from one place to another, the 
is by motoreyele. 

ls are adapted to the use of 


motoreycle is strapped on its sid 
hhunters sit upon its head or back while it 
breale its way through the underbrush 
‘As u motorcycle does not weigh very much 
‘more than two hundred pounds, this is as 
nothing compared with the weight of the 
1760-pound animal. 


Turning Steel into Pig Iron 


\ONVERTING serap steel back to pig 
iron is a valuable idea from France. 

‘The scrap steel is charged from an 
‘upper level into an electric furnace. ‘Then 
electricity is conducted to the furnace by 
‘an apparatus, suspended from the wall. 
‘After the steel is melted, certain elements 
fare ndded to increase the percentage of 
carbon, silicon, ete., and the mass is tapped 
out as pig iron. 


A Shoe the Size of a Penny 


vHOWN below is the smallest shoe we ever 
hheard of, Its length is one inch and 

three quarters, the height one and half, 

fand the width only five e 

It in so small that the English penny stand- 

ing beside it assumes large proportions. 


replica of the military boot, even to the 
hobnails in the tiny sole. 


Ermine from Rabbits 


URPLE velvet and ermine—that's 

what kings and queens wear. And for a 
good reason —.imine is too expensive for 
the rest of us. 

‘There is, however, a rabbit that has fur 
that looks like ermine, Nose, paws, ears, 
and tail are black, while the body fur 
white. These rabbits are now being bred 
for their fur, and are valued at about 
eighty dollars each. It is becoming fashion- 
able to leave the black tails off ermine 
wraps; thus the job of imitating ermine 
fur grows easier. 


Oxygen from a Tin Can 


ANY a miner's life has been lost in a 
ine eave-in. When part of a shaft 
in, it frequently entraps a number of 
men, cutting off their air supply. 

by this cause, 
s su of Mines has 
developed an emergency breathing device 
that will supply entrapped miners with the 
vital life-giving oxygen for several hours, 
often long enough for the rescuing party to 
reach the prisoners. 

‘This little breathing device takes the 
carbon dioxide out of the breath exhaled, 
and returns the oxygen content fit for 
breathing again. Carbon dioxide is a 
deadly suffocating gas. 

o 


To Pull Out a Lion's Tooth 
No Easy Job 


THEN a lion roars, he may i 
thing to roar about. Tak 
of Queenie, star lioness of the 
Even if sh 


hhood of nine hundred pounds, she couldn't 
help roaring when she had 'a toothache, 
One of her molars was very badly decayed. 
‘The doctor looked it over, and decided that 
it must be pulled. But how? 

‘The details of how the thing was donb 
fare not lacking; Queenie was placed on 
her back and all four paws were securely 
tied by ropes to the sides of her cage. 
While her keeper held her jaws open with 
thick stick, the doctor tugged at the 
tooth. 


Something New in Electric Stoves 


HE electric cooker illustrated here, 

which was invented by a German en- 
gineer, may be connected with any electrie- 
Tight socket. ‘The current passes through 
two, four, or more carbon plates that are 
immersed in the water contained in the 
tanklike base of the cooker. 

‘The plates are placed parallel at intervals 
of about one eighth inch, and the electric 
current passing through the water, which 
facts as resistance, soon raises the tempera 
‘ture to the boiling-point. The heat may be 
regulated by raising or lowering the carbon 
plates in the water. 

‘Two circular openings are provided in the 
top of the tank in which the cooking-pots 
fr eans are placed. The hot water cooks 
fo heats the food contained in these recep- 
tacles. At four amperes this apparatus will 
hheat food in one quarter of an hour with a 
current consumption of 0.25 kilowatt hours, 
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Shower-Bathing in the Street 


HEN the thermometer _registors 
nearly a hundred, the heat is almost 
insufferable in the narrow streets of the 
lower East Side of New York city. But in 
Jacob street there is one cool spot—as the 
horse in the picture above found. 
It is at the place where two temporary 
water-pipes join above the street. 
‘The joint is not as tight as it should 
bbe, and as a result all who pass be- 
shower-bath. The 
ry refreshing, and 
the barefooted boys in the neigh- 
Dorhood delight in playing under it. 
‘The New York firemen frequently 
take pity on the children and give 
‘themshower-batha with the fire-hose 


Give the Lawn a Clean Edge 


HOW many, hours does it usu. 
ally take to go along the edge 
fof the lawn beside the conerete 
walk and nip off the straggling 
tufts of sod? ‘The very thought 
almost makes one’s back ache. 
Run the remarkable trimmer 
shown in the picture along the edge 
‘of an eighty-foot lawn, and it will 
take just twenty minutes to make a 
lean job. 
The etter Tooke like a queer kind of 
‘The trimmer digs a U-shaped trench be- 
tween the sod and the conerete, delivering 
the cutting on the walk, where it can be 
removed expeditiously. ' The result is a 
neat and attractive lawn, clear up to the 
very edge of the walk, that will be the 
envy of the street, 


Nothing but Wind to This Door 


NE of Boston's residents, Mr. Henry 
‘Cummings, has invented a wind door 

that will keep out flies, snow, rain, cold, 
and hot air, and yet will admit people 
without blowing their clothes or otherwise 
inconveniencing them. 

‘The wind is created by an electric fan 
that is located directly beneath a 
front of the entrance. It sucks in the air. 
sends it through a tube to a place in the 
ceiling above the grille, and from thence 
hhurle it out 


Quicklime for Dynamite 


GHOULD you wish to get rid of 
an old masonry wall without 
using dynamite, first drill in the 
wall a bottle-shaped hole having a 
small opening; nll this with lime, 
‘add enough water to slake it, and 
close the hole with a snugly fitting 
‘wooden plug. 

‘The resultant pressure will easily 
take down the wall. 


Exit the Man-Propelled 'Riksha 


'T is true that the old man-lrawn, 
“rikshas still jog along the rouds 
of Japan, but it will not be long be- 
fore the motor age invades that 
country. In fact, it has started. 

‘The first motor-propelled ‘rilesha 
thas made its appearance on the 
streets of Tokio, iti, Sort 
of a freakish-looking thing, but it 
manages to et over the road 
all right. 

‘A one-cylinder gas motor is 
attached to the rear wheel. ‘This 
iives sufficient traction to push the 
light ‘riksha with its three occu- 
pants over the road. It will cover 
‘many miles for a few cents, 


His Cheese-Grater Mask 


BOYS are not daunted by the high 
cost of baseball togs, They make 
their own gloves, masks, and chest 


‘Take, for example, the enthusiastic 
catcher below. He took his mother's 
cheese-grater, cut holes in it, and 
‘used it for a'mask. From the neck 
up he looks like a jnck-o'-lantern, 
but he doesn’t eare. 

A piece of cardboard (stuffed, of course) 
serves him ae a chest-protector, and 
strips. of olleloth make his leg-guards. 
His glove is an old cap with a plece of 
leather sewed inside and some cotton bat 
ting between the two, 
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Tuberculosis in Cattle 
Revealed by Eye Test 


ANS 298 test for detecting tux 
berculosis in cattle has the 
approval of the scientists of the 
Bureau of Animal Industry, 
United States Department of 
Agriculture. 

Tt happens occasionally that 
an animal will pass the older 
tests, but will react to the eye | 
‘test.’ ‘The eye test, therefore, 
furnishes an additional safe- 
guard when used in connection 
with the older method. 

‘Two tuberculin tablets are | 
placed beneath the lower lid of 
‘the left eye. Observations are | 
then taken at approximately 
the third hour following, and at 
frequent intervals up to twenty- 
four hours. Reaction to the 
test is indicated by discharge 
and swelling. 


It Leaves Both Hands Free 


FASTENING a swivel clamp on the 
ordinary flash-lamp adds to ite useful- 
It really makes a workman's tool of 


With this lamp, a man may use both 
hands and yet play a beam of light on his 
work. 

‘The little clip holds the light to the 
workman's belt. It may be adjusted to 
any angle and i¢ will remain in this posi- 
tion until it is changed. 

‘The light may also be placed on a wire or 
a nail, ‘This is another feature that adds 
{greatly to the convenience of the flash-lamp. 


Once a Battleship—Now-a Crane 


HE venerable United States battleship 

Kearaarge, will live on in active naval 
service as a mighty self-propelled flo 

‘The crane mounted on this vessel can 
handle weights up to 260 tons, and even 
more. The Kearsarge will proceed under 
her own power from shipyard to shipyard 
to do the heavy work of juggling guns, 
turrets, armor-plates, and boilers . 

The crane has a revolving, hinged jib, 
electrically operated. It ean rotate 360 
degrees, and hoist a load from 40 feet below 
tthe crane base to 103 feet above it, while 
by luffing the jib, without rotating the 
crane, the load may be moved through a 
horizontal athwartship range extending 
from 72 feet to 101 feet from the erane’s 
rotation center. 


Taking the Curl Out of 
Curly Hair 


HILE some women are 

going through the tortures 
of the permanent waver, others 
are clamoring for a permanent 
straightener. 

It’s simply a question of want- 
ing what you haven't got. 

In England, now, hairdressers 
are using the steel rollers shown, 
below on many women who 
have naturally curly hair that 
they want straightened, 

‘The rollers are held together 
by spring pressure; thus, when 
the hair is passed between them, 

is ironed out considerably. 
There are small holes in the 
entire surface of each roller 
| through which olive oil per- 
| colates 

‘The combination of the iron- 

ing, the oiling, and the previous 

washing of the hair in a softening. 

| mixture, will remove the objec 
tionable way 


Gravity Aids the Foundry 


TRON, pines wed to be cast with, the 
molds lying on their sides, It has been 
found more efficient to cast the pipe with 
the molds mounted vertically. This 
brings about a better distribution of metal 
within the mold, and consequently sounder 
castings are produced that do not have any 
blow-holes in them. 

Casting the pipe-lengths in a vertical 
position also facilitates pouring the metal. 
‘The big heavy crucible containing the 
molten metal is handled with an electric 
ally driven crane. Pipe-lengths as long as 
twelve feet are cast by this method, 
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Airplanes Guided through Fog by Undersea Cable 


IGHTHOUSES and automatic buoys are now used 
‘to guard the treacherous parts of our coastline 
and harbors. In place of a warning flash of light or 
the shriek of a siren, a single cable with an oscillatory 
electric current surging through it will soon be used. 
‘The cable will be placed at the bottom of the sea, 


Ble will carry two small coils. ‘These coils will 
the magnetic lines of force generated by the 
current in the eable, and an audible note will be heard 
in the telephone receivers connected with the coils on 
board ship. The maximum strength of the note will be 
heard only when the vessel is directly over the cable. 
In this way a ship may be guided safely through fog. 

‘A small $00-cycle generator on the shore supplies 
tthe cable with current. Earl C. Hanson, who invented 
{this syotem, is shown at the right with his apparatus 
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Do Greenbottle Flies Cause Infantile Paralysis? 


UTRITION chemists at 

‘the Minnesota Agrieul- 
tural Experiment Station, St. 
Paul, who these days are much 
interested in problems relating 
to diseases that grow out of 
deficiencies of one kind or an- 
other in the diet, have struck a 
trail of possible ‘importance to 
the farmer, and, it may be, of 
grave concern to medical science 
as well, 

These chemists have found 
evidence that seems to point 
clearly to a connection between 
limberneck of poultry, a disease 
that now and then makes seri- 
ous inroads on poultry flocks, on 
‘the one hand, and hog paralysis, 
which persistently levies toll on the 
herds of swine-raisers, on the other 
hand. And E. W. Saunders, a Mis- 
souri scientist, asserts that the source 
from which these diseases spring is also 
that of the dreaded poliomyelitis, or 
infantile paralysis. It remains to be 
‘een whether what the Minnesota men 
have discovered will in the end help to 
clear up the mysteries of the tragic 
infantile paralysis. 

R. Adams Dutcher and Stanley 
Dean Wilkins, at the Minnesota ex- 
periment station, became interested in 
the problem-of-limberneck in poultry 
as a result of specimens sent in for 
investigation. They went after the 


Eight days later 
larvr of these flies were fed to a cockerel. Limber- 
neck developed, and the cockerel died 


theory that the disease was caused by 
the eating of the larvee of greenbottle 
flies. 

‘The carcass of a hog that had died of 
paralysis of the hind quarters was ob- 
tained. The head of this animal was 
placed in a screened cage containing 
specimens of the greenbottle fly, known 
toscience as Lucilia caesar. Eight days 
later, 100 larvae from the egys of these 
flies, ‘taken from the head of the hog, 
were fed to a White Leghorn cockerel. 
Limberneck symptoms developed, and 
the cockerel died. The body of this 
bird was in turn placed in a cage con- 
taining Lwcilia caesar fies, and the 
larvae from the carcass were fed to a 


Climbing a Rope as if It Were 


ITH the aid of an apparatus invented by a French 


house-painter, any person of av 


could climb a rope without great difficulty. 


become tired on the way, he could rest 
sling. 
‘The principle of the invention can be 


suspending a rope from the ceiling and pass 


ring. As long as the ring 
remains horizontal, the rope 
will slide freely through it, 
bbut if the ring is changed to 
a vertical position, it will 
grip the rope firmly at 
two points. 

‘The climbing device con- 
sists of a metallic tube split 
open, and has a ring with a 
lever extension pivoted in 
the open space. To the end 
of the lever a pedal for the 
foot of the climber is at 
tached. ‘The rope passes 
through the tube and 
through the ring pivoted in 
the slot of the tube, Tube 
and ring will slide along the 
rope as long as no weight 
rests on the lever. When 


erage strength 
Should he 


by ina 


illustrated by 
ing it through 


Rhode Island Red chick. The 
chick died the same day, after 
showing definite  limberneck 
symptoms. The body of this 
bird was used for the develop- 
ment of still another crop of 
greenbottle larve, and these, 
when fed to a White Leghorn 
cockerel, brought about limber- 
neck symptoms, though the 
chick recovered, Larve from 
another chick that had died of 
limberneck were fed to guine 
pigs, and the pigs, after being 
stricken with paralysis of the 
hind quarters, died. 

Dr. Saunders, of Missouri, 
already mentioned, says that 
the greenbottle fly feeds on the 
carcass of a vietim, and becomes po- 
tentially infected. ' After three days 
the exgs deposited are virulently 
poisonous. The creature that receives 
the larvw from such eggs within a few 
hours, or certainly within a few days, 
becomes the subject of motor paralysis 
and death. Dr. Saunders 
gests the possibility al 
to—that the poisons which the green- 
bottle fly helps to create and distribute 
are the eause of infantile paralysis. 
But as to this the Minnesota men have 
made no investigations. 

‘The Minnesota men, however, have 
gone far enough to place the green- 
bottle fly under grave suspicion, 


a Ladder 


ing a sharp turn to the rope. 

‘The powerful grip of the 
ring on the cable enables the 
climber to rest his entire 
‘weight on the pedal on one 
foot and to move his other 
foot, equipped with a simi- 
lar device, to a higher posi- 
tion 
‘or the hands, a sim- 
‘lar tube with pivoted ring 
is provided that is merely 
used to steady the body of 
the climber, 

In descending, an up- 
ward pull on a’ wire ate 
tached to the pedal levers 
allows the rings toslip down 
the cable, but the descent 
may be stopped instantly 
by releasing the pull on the 
wire or by pressure on a 
pedal. 


the climber rests his foot on 
the pedal, the ring changes 
its horizontal position, giv- 


‘The pedals on this climbing device are so arranged that as 
ong as the climber's feet move, the pedals move: when the 
climber fests, the pedals grip the rope, supporting the climber 
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ropical pondliles may be grown in a 
icone climate the water im which 
ies are planted is heated 


Warming the Water for 
Tropical Lilies 


N the Belvoir Park at Zirieb, 

Switzerland, there is a tropical-lily 
pond—shown above—heated by coils 
of hot pipes lying on the bottom of 
the pond. The pipes are connected 
with two boilers located in the gar- 
dener's lodge. ‘Throughout the sum- 
‘mer months when the lilies bloom, the 
‘water in the pond is kept at a temper- 
ature of from 80° to 85° F, And in the 
wintertime one of the boilers is used 
for heating the gardener's lodge. 

In the rose-garden of Prospect Park, 
Brooklyn, New York, there is a some- 
what similar pond’ that has been 
heated in this manner for the past 
twenty-five years, 


Fight the Rat Menace 
with Poison 


11 over the world the rat has made 
itself hated for its persistent 
spoliation of food and its carrying of 
disease. In recent years well organized 
campaigns have been carried on in 
various countries against this serious 
‘menace to the human race, 

Poisons most often used in this fight 
fare arsenic, strychnine, phosphorus, 
and barium. Out of doors, strychnine 
is to be preferred where it can be safely 
used. 

In buildings barium carbonate is 
recommended, because, while rats are 
killed by as little as one and a half 
grains, it is comparatively harmless to 
domestic animals. 

Large numbers of rodents have been 
killed by phosphorus in Australia, 
while in Japan and the Philippines 
white arsenic has been used, and else- 
where lead arsenic. Although many 
rat poisons are made up of more than 
one poison, it is now recognized that a 
single poison is generally more effec- 
tive. 


Baseball at Home for Exercise 


JUTDOOR exercise, of 
course, is the best in the 
world. Tennis, golf, football, 
baseball—what healthy young 
man (and nowadays young 
woman) would not wish to 
spend part of every fair day in 
the pursuit of one or more of 
these games? But, alas, when 
one lives in a city flat, and 
spends most of one’s time in 
an office, there is seant oppor- 
tunity for such exercise. If 
this is your eon 
dition, and if 
you would like 
to obtain with- 
out leaving your 
‘own room the 
muscular devel- 
opment usually 
obtained by swinging a good bat outdoors, here is an 
invention that will deliver the goods. 

Charles H. Reynolds, of Hermosa Beach, California, 
has patented an apparatus consisting of a suitable 
handle to which is fitted a swinging steel frame. A 
rubber band of sufficient strength across the end of 
the “bat” permits the frame to swing from side to side 
as the stick is operated backward and forward. 

A suitable weight at the end of the frame serves as 
the “ball,” whieh can be batted in one's room without 
danger of its flying through the window-pane or into 
the mirror. 

‘The apparatus also acts as a punching-bag. 


Five Thousand Pounds Hurled into the Air 


RILLING for oil is a gamble. It 

‘may turn out successful or it may 
not. Dame Nature has more to aay 
about this than the drillers. When the 
drill gets down into the earth far 
enough, something exciting usually 
happens. If a sudden rush of oil 
mounts skyward, there is great joy at 
the camp. If there is merely a whiff 
of gas, everybody is dejected. 

‘The picture shows one of these dis- 
appointments, 

When the drill reached a depth of 
| fourteen hundred feet, there was a 
| terrific rush of gas, ‘The drill had 

punctured a subterranean pocket 
where gas was stored under tremen- 
dous pressure. It was just like prick 
ing a toy balloon with a pin, ‘The gas 
rushed to the surface and carried many 
of the well-drilling tools with it. ‘The 
black streaks in the photograph repre~ 
sent drills, wrenches, sledge-hammers, 
and crowbars. These shot skyward, 
together with a mass of tangled rope. 
Just five thousand pounds of tools took 
this trip on the top of the gas cushion. 
If a man had been over the hole, he 
would have followed the tools. 

‘The natural gas that spouts through 
the “oil-well” is very volatile and 
therefore highly inflammable. Care 
has to be taken that it is not ignited. 
It may be months before gas pressure 
drops to allow drilling to continue. 
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To Cross the Atlantic Ocean on Wings 


Caproni, world-famous as a designer and builder of huge 
fiying-machines, has surpassed himself with this new 


‘one hundred passengers take their seats. 
developing 3200 horsepower, will drive the craft across the 


Eight engines, 


it Nine planes support a sixty-six foot hull in which ocean at a speed of at least sixty miles an hour 


Caproni Builds a Transatlantic Flying-Ship 


Nine planes are to carry one hundred 
passengers in a cabin with wide windows 


|APRONI, the famous Italian de- 
signer and builder of airy a 
man who dreams of aerial navi- 
gation on a grand seale, has built the 
biggest airplane that any one has yet 
ventured to construct. ‘Those who 
kaw the huge bombers that he built 
during the war, multiplaned  ma- 
chines with spans of about 100 feet, 
gasped at his daring. But now he ex- 
hibits to us a flying-ship with which, 
he believes, the Atlantic ocean may be 
crossed in not more than a day, and in 
the completely enclosed hull of which 
a hundred passengers find comfortable 
‘accommodation. 
The building of so huge 
means more than the magni 
un ordinary biplane or triplane. 


This 
machine weighs twenty-four and one 


half tons, we are told. If it were to 
alight on land at so low a speed as forty 
miles an hour, the impact would be 
terrific. Indeed, this problem of land- 
ing has been one of the most difficult 
to solve by the designer of big land air- 
planes. Curtiss, who built the America 
which was to have flown across the 
Atlantic just before the war broke out, 
and which had a span of about 136, 
feet, appreciated the difficulties cor- 
rectly. Accordingly, he made the 
America a seaplane. ‘It is easier to 
alight on water than on land. 
‘Caproni, looking back at his own ex- 
periences with heavy land machines, 


has evidently decided that Curtiss’ 
policy is right; for his huge eraft 
starts from the water and alights upon 
it. For all that, he encountered 
trouble. In one of the first short trial 
fights on Lake Maggiore in Italy, the 
hull was damaged as it struck’ the 
water, showing that even impact with 
a fluid that can easily be displaced is 
not without its dangers. 

To lift a weight of twenty-four and a 
half tons, a huge wing surface must be 
provided, in this case 7150 square 
feet. A’ single pair of superposed 
‘wings, such as we find in the ordinary 
biplane, could hardly earry so huge a 
load. The span would be enormous, so 
much so that it would be far more 
difficult to make the wings strong and 
stiff enough than to build a bridge. 
Hence, Caproni built three super- 
posed wings, thereby cutting down the 
span. But evidently two sets of tri- 
planes were not enough, according to 
his figures. He has supplied three sets, 
with a veritable forest of struts to tie 
them together and a maze of wires 
between. All this means wind re- 
sistance, and therefore low speed, 
despite ‘eight engines developing a 
total of 82000 horsepower. No definite 
figures of performance have reached 
us from Italy, but it is doubtful 
whether more than sixty miles an hour 
can be made. 

Below the wings is the passenger 


cabin, or hull, Its interior is more like 
a railway-car than a ship. It has 
wide windows and comfortable seats, 

‘Those who have studied the com- 
mercial possibilities of aerial naviga- 
tion will naturally compare Capronis 
nine-planed flying-ship with a rigid 
dirigible of the Zeppelin type. Ca- 
proni can probably build a transatlan- 
tie flying-ship at a smaller cost than 
the Zeppelin Company ean turn out 
one of its 600-foot dirigibles, But it 
is a question whether, in the end, the 
airigible will not prove commercially 
more practicable. ‘The speed of a 
Zeppelin would certainly be as great 
as, if not greater than, that of the 
xiant Caproni. It could carry fully as 
many passengers. It is not utterly de- 
pendent upon engine power for sup- 
port; for it can float in the air for 
hours while repairs are being made. 
On the other hand, the Zeppelin needs 
an expensive harbor or shed in which 
it can be housed, or, better still, a tall 
mooring-tower from the top of which 
it ean swing in the wind. 

‘The experiences of the Germans 
with the Bodensee, the huge Zeppelin 
that was plying regularly last year be- 
tween Berlin and Switzerland, and 
which rarely flew with an empty 
passenger-seat, lead one to the con- 
clusion that, ail things considered, the 
advantage lies all with the dirigible for 
long-distance commercial flying. 


Popular Science Monthly 


Housekeeping Made Easy 


‘A tiny coal-atove that will 
Be over one of the holes of 
the regular stove has been 
invented, The Kd is re 
moved from. the large 
stove to supply the draft 


Tnside of one end of this 
shoe-brush there isa tube 
Of shoe polish. “When the 
ap in talen off and 
turmed,. the pa 
‘out on to the br 


‘A coal fire is built in the small 
ment beneath the tani 
clothes-washer. Tt sup- 
plies the heat’ to. the water 
Within while the woman turns 
the crane 


Can you cut a pie evenly? If not, 
‘use a knife of many blades We the 
fone shown above. It is fastened to 
the edge of the plate and will quarter 
‘pie at one stroke 


‘© Keynene View Company 


Pressing trousers by electricity is the latest 
labor-saver. You clamp the trousers between 
Boards and turn on the “juice” 


cethibition; the one lying down can't 
stand up 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


More About Living Forever 


ULIAN HUXLEY, a descendant of the 
famous ‘Thomas. Huxley, has been mak- 
ing some experiments that throw a great 
deal of light on age and growth. He kepe 
a flatworm at the same age for a time dur 
ing which the rest of the brood passed 


terms—we are back in Chaucer's time. 
Huxley has succeeded in prolonging the 

life of rats by about 40 per cent. But, alas! 

all this applies only to flatworms and rats. 


Chemical Analysis Is Slow 


CIENTIFIC methods have made such 

rapid strides in recent years that the 
public, ignorant of the difficulties of re 
‘search work, has come to expect too much. 

Af wean ‘of ox-tail soup were sent to a 
trained chemist for analysis of its chemical 
constituents, including spices, preservatives, 
and coloring matter, most business men 
‘would expect him to produce a full report 
within twenty-four hours 

‘As a matter of fact, it would require a 
dozen chemints, working continuously upon 
‘the problem for a dozen years, in the best 
equipped. laboratory, and they would we 
‘up tons of soup. 


Diphtheria from Cats 


'ATTS have been studied frequently ax 

possible carriers of contagious dis 
‘eases. Recent investigation along this line 
has tended to prove that the household eat 
is a dangerous carrier of disease germs. 

A worker in this field recently isolated 
virulent diphtheria bacilli from two eats 
that had been pets of « person who had 
contracted the disease. ‘The germs are 
carried in the fur of the animals. 

‘The eat is not the only offender. Dogs 
and other household pets are also carriers 


Testing Paint with Light 


ULTRAVIOLET light has a marked 
‘chemical effect. It is the ultra-violet 
rays in the sunlight that produce sunbure, 
‘and that cause paint on houses, fences, 
ete, to fade and drop off. 

By exposing painted surfaces to a rich 
source of ultra-violet light, the effects of 
months’ exposure to the light of the sun 
may be had within comparatively few hours. 


Yeast for Half-Tone Blocks 


ACCORDING to the Paris daily press, 
it appears that compressed yeast 

be used for making up half-tone printing- 
blocks. In the uswal practice, the half 
tones have certain disadvantages in the 


matter of cost and difficulty of preparation, 
and are easily worn out. 

‘A process now comes from Germany 
which it is proposed to use compressed 
yeast as a plastic material for making the 
half-tore blocks. But the fine point of the 
process consists of a newly discovered 
method of treating the compressed yeast 
with various chemical products among 
which formol is found to be the best. It is 
then wholly or partially dried and com- 
pressed at a moderate beat, thus produc- 
ing & compact mast that possestes a re- 
markable degree of hardness, ‘The mass, 
which is at first in the plastic state, is com- 
pressed upon the negative plate and is 
fmplayed instead of mere expensive plastic 
material 


About Vitamines 


IT has been discovered that the vitamines 

contained in our food are essential to 
life. Without them scurvy and other dis- 
‘eases are brought about. Auguste Lumitre 
has been trying to find whether this also 
holds true in the euse of plants. His ex- 
periments lead him to believe that this is 
not the case, 

It appears that microbes may be readily 
cultivated in mediums of strictly mineral 
composition. Lumiire boiled beer yeast, 
which is rich in vitamines, and found that 
the beer yeast had lost all of its vitamine 
power. However, fungi were found to 
grow rapidly ina broth made of the boiled 
beer yeast. 


Starvation a Long Process 


HE death of the Mayor of Cork after 

voluntary starvation of seventy-five 
days revived interest in the problem: how 
Jong can & human being live without taking 
food? 

Resistance of a human organism de- 
prived of food depends upon the reserve 
supply of fat which that particular organ- 
fam has stored up. 

In the last thirty years several men 
made the experiment of fasting for long 
periods. Succi abstained from food for 
thirty days. and in that time last 19 per 
cont of his weight. Dr. Tanner, under 


artist Merlatti, who abstained from food 
for fifty days. "Alter the first five days of 
fasting came a long period of severe 
depression and weakness, accompanied 
by loss of temperature that compelled 
him to remain in bed for the rest of his 
fast. 

Persons in a state of lethargy produced 
by sickness or artificially brought about by 
hypnotism have been able to survive com- 
plete abstention from food for much 
longer periods. The most remarkable 
instance is that of Anna Garbero, who 
lived thirty-two months and eleven 
days without taking food or drink of 
any kind. 


a 


How an Egg Conquered Moss 


DDUBING his sojourn in the south of 
Europe, a French naturalist had the 
rare opportunity of observing an intensely 
interesting struggle for existence between 
an egg and s moss plant, 

The egg was that of a lizard which had 
been depasited on a cushion of moss. It 
was enclosed by a white protective cover- 
ing of leatherlike toughness. The moss on 
which the tip of the exg rested, secreted at 
the point of contaet a substance that 
gradually dissolved the Yeathery shell of the 
egg. When there was no longer any re- 
‘sistance, the stem of the moss plant pene- 
trated the shell and sent its branehes 
through the substance of the egg, emerging. 
at the opposite end. 

But the egg was equal to the emergency. 
It enveloped the stem of the moss inside 
the egg with a membranous coating that 
formed an insulating tube around the in- 
truder. ‘Then the moss sent out side 
branches through the egg, traversing it, 
hut thee also were made inocuous by an 
albuminous coating, In spite of this 
struggle against the intruding moss, the 
lizard embryo developed to all appearances 
normally and finally emerged from its 
prison unharmed. 


Power from the Sun 


UR sun sheds five thousand horse 

power on every aere of lund int 
tropical regions of the earth. Efforts wer 
‘made to harness this great force ay far 
back as 1615, :when de Caux attempted 
te make this power available for the use 


surfaces have always 
solar plant was once 
‘built on this principle in Egypt. However, 
‘the efficiency of the plant was very low 
only sixty-tiree horepower an acre. Tt ix 
possible that in the future the power of the 
‘sun will be made available through the 
use of the photo-electrie cell, which 
generates an cleetrie current when light 
falls upon it 


Writing Music a New Way 


EVEN white notes and five black notes 
‘on the piano make up the chroma 
scale, Professor E. V. Huntington sug- 
ests that this be changed to six of each, 

Why? 

To assist in the simplification of music 

jing and writing. In connection with 
this, Mr. T. P. Hall suggests the 
staff be changed; instead of five 
there should be ‘six—allowing a line or 
‘space for each note of the chromatic scale. 
‘Thus sharp and flat signs will be entirely 
climinated. 

The lines of the staff will correspond 
with the black notes on the piano, and the 
spaces will correspond with the white 
notes. A further suggestion is that the 
notes in the key of C be corrugated so that 


‘they will be recognized easily both by 
sight and by touch. 

‘This system will undoubtedly simplify: 
the study of rausie in some respects, but it 
will cause complications for those who 
Jearned the old way. 


Where Did Life Originate? 


“TET the waters bring forth abundantly 
the moving creature that hath life.” 
So runs Genesis. Many scientists believe 
‘that life originated in the sea, since the sea 
fand the air contain all of the substances 
present in the human body. Even today 
it is the ambition of nearly every creature 
of the sea to tackle the dry land. 

Professor ‘Thomas, an English natural- 
fst, claims that the desire of the animal 
kingdom has been to get out of the water. 
‘To accomplish this, many of the creatures 
have overcome difficulties that would 
appal the heart of the bravest man, Did 
this strong desire, persisting, throughout 
the ages, bring about the development of 
creature that had legs in place of fina? If 
‘80, man had his beginning in the form of a 
little ereature that braved the dangers of 
the dry land to satisfy a desire to leave the 
hhaunts of the deep. 


Wireless Photographs 


HOTOGRAPHS have been sent over 

telegraph wires and some experiments 
have also been made with the wireless 
transmission of photographs. However, 
the wireless transmission of photographs 
‘has not been satisfactory and much work 
remains to be done. 

It is true that some remarkable results 
hhave been made with radio transmission, 
but nothing has been done that would 
stand the test of commercial application. 
‘The problem of interference has been a 
difficult one to overcome. The reception 
of stray waves during the sending of 
photograph would cause an inaccuracy in 
‘the photograph. 


Diet of Starling 


“THE starling has spread over all the 
Eastern States and is becoming more 
numerousevery year. ‘To determine whether 
the bird is useful as « destroyer of noxious 
insects, the biologists of the Department of 
Agriculture examined the stomachs of more 
‘than 2000 adult starlings and about 300 
nestlings. "The adult birds feed virtually 
all day and eat ineredible quantities of in 
sect food. 

"The young starlings, which remain in the 
nest from sixteen to twenty day’ after being 
hatched, are fed by their parents at inter- 
vals of’ three to six minutes throughout 
the day of twelve hours and obtain more 
than two thousand meals before they leave 
‘the nest. 

‘During the first four or five days their 
diet consists principally of caterpillars, the 
soft larvae of beetles, flies, ete., and of 
spiders. Later they feed ‘on millipeds, 
grubs, grasshoppers, crickets, and beetles. 
Tn the stomach of one young starling the 
remains of twenty-six clover-leat weevils 
‘were found. 


$1000 for a Horseshoe 


0x08 want to-carm a thousand dollars? 
Invent a horseshoe that will prevent 
horace from slipping on icy or wet pave- 

‘The American Humane Association of 
Albany will give this amount fo the lucky 
person offering the best design before 
G p.m, July 1, 1921 

Not only will the inventor of such a 
device do a great humane act, but he will 
also enrich himself to some extent. De- 
tails of the contest may be obtained from 
the headquarters of the American Humane 
Association at Albany, New York. 


Cold Makes Plants Grow 


HERE is a general belief that cold 

‘weather is responsible for the dormancy 
of plants and trees. This is not so. Mr. 
Coville, an experimental botanist, has 
studied the growth of blueberry plants 
tunder controlled temperature conditions, 
and has found that cold weather is not 
responsible for complete dormancy. Even 
after it is established, the mere exposure of 
the plants to warm weather is not sufficient 
to restore normal growth. He has also 
found that plants will not be restored 
to # condition of normal growth unless 
they have been exposed to a period of 
chilling. 

Mr, Coville points out that the stimu- 
lating effect produced on dormant plants 
by cold is intimately associated with the 
transformation thereby of stored starch 
into sugar. 


Gassing the Burglar 


BURGEARS ust soon add» eas-mask 
to their tool-kit. A device recently 
patented by R. C. Rooschel. of Harrisburg, 
Pennsylvan make the cracking of 
safes a hazardous job unless the burglars 
tare thoroughly protected by gas-masks. 

A number of glass containers are so 
arranged that they will break when the 
‘aafe is tampered with or when an explosive 
mixture is set off to force the door open. 
‘The escaping gas works rapidly, and a few 
imhalations of x very small quantity of it 
will produce unconsciousness. 

After being exposed to the fumes of the 
deadly gases there will be little chance left 
{for the burglar to escape. 


What Weather Does to Cloth 


WEATHER conditions have a marked 

effect upon cloth. Silk resists 
weather much better than linen. It has 
been found that heat, light, and moisture 
weaken cloth of any ‘kind, so that it be- 
comes less resistant to tearing and changes 
its color. 

‘Leo Vigon, a Frenchman, has found that 
the wearing of cloths depends largely upon 
the resistance of the material to weather 
conditions. Vigon tested different mate- 
rials under controlled conditions of tem- 
perature, and light. He also conducted a 
number of tests exposing the material to 
sunlight for various periods. In many of 
the tests the complete breaking down of the 


fopwar octence money 


fiber was brought about by exposure to 
perfectly natural conditions. 

‘The next time you have to buy @ new 
suit, blame the weather for helping to 
destroy your old one. 


War Tanks as Life-Savers 
(A BRITISH physician has sungentod 

That tank ‘be toed as ambulance 
luring war. In act, incase of emergency, 
the tans, were toed to" bringin tne 
sounded during the great war. 

"Tanks fitted: up as ambulances could 
bring fa wounded men with lee danger 
from stray shell. "They would. have no 
rouble in navigating roads that “would 
‘ler the greatest obstacles to moter-trucks 

Te ts ‘proposed that, beramocks and 


stretchers be arranged in tiers, with an 
operating-table in the center. 


Hailstones and Their Power 


THE destructive power of hailstones has 
been carefully studied by Paul Martin, 
‘a French scientist, in an attempt to ascor- 
tain the relation’ between the size and 
‘weight of the hailstones and their ability to 
‘sill birds, various larger animals, and 
human beings, 

‘M, Martin found that hailstones greatly 
vary in size, from that of a pepper-seed to 
that of a baseball. ‘The smallest. spheres 
of ice weigh but a few grains, while some 
fof the largest on record reached « weight 
of seven oF more ounces, Martin deter- 
‘mined by observation and ealeulation that 
hailstones weighing eight grains or more 
Kill small birds, those weighing twenty- 
three or twenty-four grains are fatal to 
quail, those of about forty grains to 
‘animals as large ns_a rabbit, and thove 
attaining a weight of about two ounces 
will Kill human beings. 


Soil-Freezing Temperature 


‘AREFULLY conducted experiments 
hhave shown that aoil will not freeze at 
zero temperature unless it is thoroughly 
agitated. If it is not agitated, it will not 
freoue at this temperature, no matter how 
long it is left exposed to it, Sand loam, if 
left undisturbed, may be exposed to a 
temperature of several degrees below zero 
‘without any sign of freezing. ‘The ther- 
mometer has shown the temperature of 
‘certain soils to be far below the freesing- 
point without the soils actually freezing. 


News by Radio 


EXPERIMENTS conducted by a. news 
agency in England demonstrated that 
the distribution of news messages by means 
of wireless telephony’ is still an unsolved 
problem. The voice was perfectly audible, 
but the transmission of meseages took 80 
much time and could be intercepted £0 
easily that the system was abandoned. 

More promising were the experiments 
made to test the practicability of using 
high-speed wireless telegraphy for distribut- 
ing news and commercial messages. 
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In electroplating, the 
amount of deposit de- 
pends on the density of 
the current around the 
article being plated. ‘This 
can be determnined by the 
foot-ampere meter above 
Te shows current density 


Do It with Tools 
and Machines 


a lathe dog that is 
fitted with a recess into 
which the set screwhead 
Yits.. Thus danger of 
breaking projecting 
screws is eliminated. Tt 
also” prevents accidents 
‘ince R cannot catch the 
Clothes of the worker 


‘machine above will wash anything from small screw~ 


‘machine ‘parts to large castings. 


A 


Not a microscope, but 
measuring instru: 
‘ment. Asteel ball isbe 
Ing measured here: it is 
held by three points 
it not orm 
rounded, a pointer will 
Indicate the amount of 
its deviation 


‘oo 


serting them in screw ma: 
chines; but the process 
low. and costly, ence this 
bar-pointing machine 


ati ae 
Se 
mea rue 
eee 
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Sop 
eS 


‘The parts are 


in wire-mesh racks and streams of water are 


poured on them 


machine that will 


‘The machine above will mill the top and bottom 
of passenger-car cylinder blocks at the rate of two 
hundred snd forty in an eight-hour day. It hae 
2 round drum that will accommodate fixtures 
for six castings 


| 
wat inom ose fl 
double-duty microme 

fers Te will transform 

‘tn ordinary inside mi 
Srometer nto a depth: 
‘icanuring micrometer. 
{i useds for example, 

to measure the depth 

‘of holes in metal 


‘An electric drill equipped 
‘with ‘a switch that operates 
ke a pistol trigger. ‘The 
handle i also shaped like the 
hhandle of an automatic pistol. 
Te will operate on direct of 
alternating current 
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Patch Them while They Are Hot 


MALL electrical furnaces, gas furnaces, 

‘and crucibles are lined ‘with a heat- 
resisting substance. When this breaks 
down, the molten metal touches the cold 
metal of the furnace or crucible, and there 
is trouble. 

It used to be difficult to make a repai 

lining of a device while hot. This is no 
longer true, thanks to a new substance that 
hhas been piaced on the market, ‘This hot- 
patching material ean be used as soon 
fas the furnace has cooled down enough 
to allow a workman to come in proximity 
to it. 

Industrial wheels move fast, and when 
machinery falls behind in the race through 
& breakdown, it is necessary to make a 
quick repair. 


A Slide-Rule for the Pocket 


ROUND slide-rule—that is an innova 
tion. ‘The ordinary slide-rule is long 
fand slender. ‘This one is thin and circular, 
It is equivalent to a slide-rule six inches 
Jong, and it can be carried in the pocket, 
since it is light and requires little space. 
‘There is nothing that the long slide-rule 
ean do that this round alide-rule eannot do. 
Tn fact, it has an advantage over the usual 
type of alide-rule: it is designed and con- 
structed in a way that it is not affected by 
changes in temperature. It slips into the 
veut pocket nicely. 


Shochorn, Buttonhook, and 
Lace-Tipper Combined 
| ad 


shoes, buttoned shoes, laced shoes 
Il of them need accessories. ‘There's 
tthe shoehorn, the buttonhook, and the de- 
‘ice for puting tips on laces that have lot 
theirs 
Al of these things are combined in the 
new instrument shown above. The button- 
hook and shoehorn members are hinged #0 
that they may be folded together when not 
Each of them is grooved near the hinge 
so that when folded together a hollow 
‘space is formed. In this hollow space 
the tipping is done. 
‘The metal tip is curved around th 
string by hand and is clamped in pl 
the manner shown in the pieture. 


show 


Bulbs Frosted while You Wait 


HEN you go into an electrical supply 
store now to purchase frosted bulbs, 

‘you will not be told to return in an hour or 
‘A half dozen or a dozen bulbs may be 
frosted in the twinkling of an eye with the 
little Tead-lined tank shown at the right 
and a special frosting fluid that acts 
‘quickly and leaves no disagreeable odor. 

tis necessary merely to place the lamps 
{in a rack, as shown, and then to dip them 
in the solution that has been prepared in 
the tank, immerse the bulbs for only a few 
‘moments, lift them out, and rinse them 
with clean water. They are then ready for 
the customer. 

Experts have assured us that an un- 
frosted electric-it globe is most harmful to 
the eyes. 


0 


N scientific work it is sometimes neces 
‘sary to weigh one part in 100,000,000, 

Such weighings are usually carried out in a 
‘The need for making weighings in a 

vacuum arises primarily from the fact th 


equal arm balance, therefore, two objects 
of the same mass, but of different densities, 
would not balance each other in air. 
Moreover, the density of the air varies 
with the temperature, the p 

jount of mol 
and even the quantity of earbon 
dioxide present. In establishing our work- 
{ing standards of weight, the buoyancy cor 
rection is most uncertain. 

For all these reasons precision weighing» 
are made in a vacuum. 

‘The balance used by the United States 

standards is illustrated above, 

‘A-case is placed over the balance, and the 
air is exhausted, The readings of the beam 
are then taken through a glass window, the 
position and movement of the beam in 
making the weighing being determined 
from the image of a ruled scale reflected 
into an observing telescope, by a mirror 
mounted on the beam. 

‘The fundamental standard of mass is 
kilogram of platinum irridium, which is one 
of the densest materials known, ‘This mi 
terial was chosen for its hardness. 
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A Simple Seed-Corn Tester 


ABOVE you see a combination seed-corn 
dryer and germinator devised by an 
Town farmer. The ears of corn that have 
been selected for seed are stuck on nails on 
the frame, and left there until time to test 
for seed, "Each nail is numbered. 

‘The base of the drying-frame is made of 
‘sheet iron filled with amall pockets. ‘There 
fre just as many of these pockets as there 
se nail and they are numbered like the 


‘When the time comes to test the seed 
corn, the matter is easily and simply 
handled. ‘Two kernels from each ear are 
placed in the cups, the corn from ear No. 1 
going into pocket No. 1, and so on. When 
fermination has been brought about by 
covering the sheet iron with a wet cloth, 
the kernels immediately show which ears 
tare ood for seed. 


‘The Corral Travels Along with 
the Animals 


HO has not seen droves of stock 
quietly along a highway, and, 
without apparent reason, suddenly’ dart 
into wood-lot, grainfield, or cherished 
Tawn or garden? 

‘The corral on wheels below obviates all 
theae happenings and peacefully gets from 
six to twelve or fifteen eattle—depending 

to market or fair, as the ease 


numbers of sheep may be 
handled at one time with ease. 

It is about ten by twenty feet in size, 
and in the rear is arranged a gate that 
ia nearly the full width of the structure. 
‘Through this wide gate the stock enter the 
‘enclosure. 

‘The stock once within, the owner 
mounts his blanket seat high on the rear 
fence above the gate, gathers up his long 
reine and they are all ready to start for 
their destination 


Covered with Pearl Buttons 


PN the East End of London there lives a 

group of people known as costermongers. 
For years they have worn distinctive 
clothes with large pearl buttons. In spite 
(of the fact that pearl buttons worn so con- 
spicuously as in our picture are not fash- 
ionable, the casters refuse to give them up. 

Below you see the coster of casters, Mr. 
Harry Crop. His best suit is ornamented 
with sixteen thousand pearl buttons. The 
‘buttons are sewed on so that they form 
various designs. On each trouser leg, for 
instance, there is a pearl button star with a 
heart beneath it. 

‘The costermongers’_womenfolk have a 
fondness for velveteei dresses and large 
hats trimmed with huge ostrich feathers. 


Experiments in Rain-Making 


ECENTLY experiments were 
‘made by British aviators in the Trans- 
vvaal in connection with the artificial pro- 
duction of rain. A biplane, into which 
‘were built two sand-boxes containing one 
hundred pounds of sand, flew above the 
clouds. The sand was rapidly released, 
the idea being to cause condensation of 
the elouds and resultant rain. 
iment to the same end 
in the clouds. Neither 
‘of these schemes proved successful, but 
they were Interesting to watch. 


Perfume for a Nickel 


DDWELUERS in big cites are familar 
with restaurants where it is possible 
to obtain a dinner by the coin-in-the-slot 
plan. ‘There are machines that vend choc- 
olates, chewing-gum, and stamps. Most 
of these slot-machines, however, have sold 
‘commodities that were sure to have a 


confronted with a perfume- 
vending machine, and the inexhaustible 
field of luxuries is opened up. 

‘This invention consists of an inverted 
bottle and a spring above it. When a 
nickel is inserted in the slot at the top of 
‘the machine, a radial arm presies the coil~ 
spring, which presses the bottle, releasing 
its stopper, and allowing few dropa of 
the perfume to fall on the handkerchief 
hel atthe outlet at the bottom of the 
machine. 


Riding the Boardwalk at 
Popular Prices 


‘CONOMY has at last reached the 

boardwalk. Many people who for- 
metly rode in beach chairs at fifty cents an 
hour are now traveling on the electric car 
shown below at a fare of five cents a 
trip 

‘This car is merely a modification of the 
electric baggage-hauler that is seen in 
many railroad stations, It travels at the 
rate of eight miles an hour, and will hold 
about twenty people. Customers wheeling 
baby carriages may ride in the rear and 
trail the carriages behind them—no extra 
charge. 

‘The driver will stop the ear at any point 
to let people on or off. 

On days when the boardwalk is crowded 
‘with people, the driver of this strange ear 
‘must find it very difficult to wend his way 
through them, 


& 


‘Here is an oil-can with a special spout, enabling the user tc 
‘avoid soiling his hands or clothes; it holds two quarts of oil 


Two-Quart Oil-Can for Motorists 


INE of the newest conveniences for the automobilist 

is a two-quart oil-can that can be carried con- 
veniently under the engine-hood on two clips hung from 
the hood rod. 

‘The can has a special spout that enables the driver to 
pour the oil into the engine without dirtying his hands or 
clothes, With such a can the motorist need never run 
out of oil, nor be forced to buy an inferior grade or one not 
suited to his engine because he cannot purchase the 
proper grade along the road. 

‘The can may be thrown a 


iy when empty. 


Popular Science Monthly 
Taking Out the Kinks in Rims 


| ig jobs are so difficult to handle with the average 
garage equipment as the straightening of rim kinks. 
‘The new rim anvil shown below is the only device on the 
market that will take care of rims of every type and size. 
‘The anvil consists of a solid block of gray iron with a 
variety of grooves and faces to accommodate rims of, 
every kind in a vertical or horizontal position. ‘Two hand 
tools are used in connection with the anvil to straighten 
the rims against the different grooves. 

Every type of rim presents a problem of its own. Driv- 
ing to the nearest garage on clincher rims as a result of a 
blowout often results in bending the edges of the rim to 
such a degree that the beads of the tire eannot be inserted. 
In putting a new tire on a rim of the lock-ring type, the 
rim is often so pounded that it is impossible to insert 
the lock-ring. Split rims are apt to become so sprung 


that the lock 
7 


cannot be forced 
into place with 
the ordinary 
tools at hand. 
‘The rims of wire 
wheels, which 
are extremely 
difficult to han- 
dle on account 
of their spokes, 
can be straight- 
‘ened most easily 
by the use of the 
the new anvil. 

‘The garage- 
‘man will appreciate this 
device, as he knows, 
better than anyone, how 
often this job must be 
doneand how much time 
and labor it takes, 


‘This anvil for straighten 


tire rims consists 
block of gray iron, having 
{grooves and faces of variout 
Shapes for _ accom 
every kind of rim: two t 
fare used in connection with 
the anvil 


This New Automobile Revives the Friction Drive 


HE friction drive, which was used 
almost exclusively in the early 


the conventional sliding gearset now 
in most common use. 


heavy sizes of motor-trucks. ‘The ob- 
jection of the noisy side chains has 


automobiles, and in which the power 
of the engine is transmitted to the 
rear axle by the friction between two 
circular disks, one at right angles to 
the other, has been revived in a new 
make of automobile that, in general 
appearance, looks like any other. The 
friction drive takes the place of the 
regular gearset or gear transmission 
‘and the cluteh of the conventional car. 

Its chief advantage is that it per- 
mits of a large number of 
varying reductions with a 
very simple mechanism. The 
number of reductions avail- 
able to suit the conditions of 
road, grade, and carload is 
almost infinite, although in 
actual practice these reduc- 
tions are limited because the 
lever by which the driving 
disk slides across the face of 
the driven disk is held in 
‘ion by a latch in a sector 
with a certain number of 
notches. However, the num- 
ber of these is greater than 
three or four as obtainable in 


‘The friction drive has two other 
advantages: the gear changing is 
noiseless at all speeds, and the shocks 
due to the grabbing or too sudden en- 
gagement of the clutch are eliminated 
beeause no cluteh is necessary. 

In previous forms of friction-driven 
cars the driving gears were generally 
placed directly in back of the engine 
with final double side-chain drive to 
the rear wheels as on some of the 


been eliminated in the new car shown 
herewith by placing the driving gears 
entirely within the rear axle, where 
they are out of the way and dirt-free. 
The manipulation of the driving 
means is effected through a pedal 
located to correspond with the clutch 
pedal in the ordinary ear. A ratchet 
holds this pedal in whatever position 
it is set, although by rocking it the 
ratchet is released and the pedal returns 
to normal position. ‘The 
driving disk is of metal and 
is mounted on the rear end 
of the propeller-shaft. ‘The 
driven disk, although also 
made of metal, is faced with 
a renewable fiber or mill- 
board rim around its outer 
edge. Its slidably mounted 
on the axle jack-shaft. To 
obtain the different car 
speeds, the driven disk is slid 
across the face of the driving 
disk, the relation of its point 
‘of contact to the center 
point of the driving disk de- 
termining the car's speed. 
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Know Your Own Car 


Its identification can now be made absolutely sure 


UTOMOBILES valued at more 

than ten million dollars were 
stolen in New York state alone in the 
year 1919! This hardly seems pos- 
sible, yet facts from the office of the 
New York Secretary of State 
confirm it. 

It is now possible for an auto- 
mobile thief, having removed the 
license-plates and changed the 
motor number and other iden- 
tifying marks, to appear at the 
automobile bureau and, by filing 
an application carrying the 
changed motor number, to obtain 
new license-plafes on payment of 
the fee. 

‘To make it impossible to secure 
a license on a stolen automobile, 
Frank Wenzel, in charge of the 
automobile bureau at Albany, 
New York, has perfected a de- 
viee to be attached to the steer- 
ing-wheel of each motor vehicle oper- 
ated on the highways and so placed 
on the vehicle as to be easily seen by 
any traffic officer or patrolman. This 
device ia not intended to prevent 
theft, but to prevent the registration 
or licensing of the stolen car. This 
end is accomplished by reason of the 
fact that it is not possible to operat 
motor vehicle in any state with 
license-plates ns evidence of proper 
registration. Therefore, if the stolen 
car cannot be registered through the 
‘use of the device, it cannot be operated 
over the highways and there is no in- 
centive for any one to steal it, since its 


unauthorized possession will afford no 
financial reward. 

‘The device consists of two metal 
clamps, so made that they can be 
fastened around the rim of the steering- 


In the new device engine number and state 
‘Tate's sciet bey number corfaponds to 
Siete meet ty wom ton 
Complete description at the fogitration office 


wheel, and held in place by screws 
through the rim. An immutable sub- 
stance, plastic in nature, is applied in 
the form of a tape between the two 
ends of the clamps. In this material 
are stamped the engine number and 
the state seal on the upper surface and 
secret key number on the under side. 
This key number corresponds to files 
kept in the registration office, where a 
complete description of the vehicle 
on file, When a thief attempts to steal 
car carrying this device, he must not 
only embed a new engine or ear num- 
in a substitute ele- 
be wise enough to 


An Automobile Light with Four Ranges 


HEREAS the average automo- 

bile light, when dimmed, does 
not give sufficient light for driving, 
here is « new lamp that meets all the 
driving requirements without dim- 
ming. This is accomplished by using 
two reflectors instead of one in each 
Tamp-case. 

Both reflectors are fastened to the 
lamp-cover plate, which may be fitted 
to any make of limp after the original 
single reflector has been removed. 
‘The reflectors are placed one 
above the other. ‘The bulb in 
the upper reflector is visible, 
‘but that in the lower one is 
hidden by the cover plate. 
‘This plate not only hides the 
bulb, but cuts off the light 
horizontally, so that glare 
eannot possibly reach the eye. 

‘The first range of light is 
secured from the upper re- 
flector, and consists of a con- 
ical beam of light that lights 


the road ahead for five hundred feet. 
This is for country driving. 

‘The second range is that of the 
lower reflector. It is used for city 
driving or when passing other cars on 
country roads. It meets all traffic 
regulations in cities and thro 
beam one hundred and seventy-five 
feet ahead without rising above a 
height of forty-two inches, as required 
by law. 

The 


third range is used when an 


substitute a code number corresponding. 
‘with the seeret key number on the bot- 
tom of the unchangeable strip of metal, 
This is, of course, very unlikely to 
happen. The thief’s troubles are fur- 
ther aggravated by reason of the 
fact that any attempt to change 
the original number of the top of 
the strip results in the destrue- 
tion of the chemical element used. 
‘The device may be applied to 
any type of steering-wheel and 
in no way interferes with the 
operation of the car. Mr. Wenzel 
hhas also developed a machine for 
embedding the identifying data 
without removing the steering- 
wheel from the ear. This con- 
ists of a framework with three 
calibrating and num- 
ber-cutting appliances to_hold 
any size of wheel and apply the 
numbers at the same time. 
‘The use of such a machine would 
become necessary if Mr. Wenzel's plan 
. jopted, for every vehicle on 
would have to have the 
identifying date or make its owner 
subject to arrest. If the same kind of 
identification were not adopted by 
other states, a vehicle without it when 
coming into New York would have to 
stop and have the data applied before 
proceeding. This would be entirely 
possible, for the machine could apply 
the data in less than twenty minutes, 
‘The inventor estimates the cost of 
application of the device at not more 
than one dollar and a half, 
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fst Range’ 


Third Range 


Fourth Range. 
‘The frst range Fights the road 
{or 500 feet, the necond 175 feet: 


the third gives avery bright 
beam, the fourth a dim light 


especially powerful ray is re- 
quired, and then both upper 
and lower lamps are lit. 

‘The fourth range is that of 
the lower reflector, with the 
lamp dimmed by ‘resistance. 
This range is for use in park- 
ing, and consumes less than 
two amperes of current. 
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How Inventors Foil 


Prevent the theft of your car 
clever devices pictured and 


© Underwood & Underwood 


‘The clever automobile thief gener- One man actually carries 
ally carries a ring full of master a dummy around with 
Skeleton keys for picking all types him and props it up to 
ff the common ignition-awitch lock. scare off the thieves. 
‘Although almost every make of ear ‘Some day he will nd both 


{supplied with a patent lock, i 8 the car and the lady gone 
the th first and best bet mi 


ter! b 


A simple device for thwarting removable accessory. if the ‘Still another method, which is 
the thief. When focked in motometer is protected by crude yet effective. It is accom 
piace, this sharp-pointed  in- ‘the new device shown above plished by chaining and locking 
Rteument makes ie almost im: the steering knuckle and drag 
posible to drive or tow the link of a motor-truck to prevent 


Car without attracting attention a thief from drivin 


Automobile Thieves 


by adopting one of the many 
described on these two pages 


‘The car once stolen and 
taken to a garage or an 
lunfrequented road, it is 
easy for the thief to 
remove the identifying 
engine number 


© Vederweed & Unterneot 


(© Underwend & Underwood 
While most people who lock the doors 
of their closed ears think they are then 
‘entirely safe, this shows how the in 
genious thief may cut a hole in the 
flass panel. Then unlocking the door 
‘and starting the car are easy 


A rod, hinged. to 
the front seat riser 
fand locked around 
the gearshift lever, 


Spectacular but 
hardly practicable 
i thls electrically" 
‘operated ankle vise 
to grab the thiet 
when he presses t 

starter pedal in at 
tempting to gett 
engine started 


Popular Science Monthly 
Clean Gasoline in the Carburetor 


‘ASOLINE fuel accumulates water, dirt, and other 
insoluble products. The dirt ‘and water are aot sep- 
arated until they reach the needle-valve of the carburetor. 
It was to overcome such trouble that a Buffalo concern 
perfected a combination gasoline purifier placed in the 
gasoline line at the en- 
gine. It removes all 
impurities just before the 
fuel enters the earbu- 
retor. The purifier can 
be applied to any type of 
gasoline engine. It con- 
-like cham- 
in which the fuel 


sixty-mesh wire sereening, silk, 
and chamois in the order given. 


‘This contrivance for lseping the driver cool li ‘Thus the gasoline is {reed of 
cope up fresh aie and throws it his f all impurities, including water. 


+ ‘The removal of the water 

Cool Breezes for the Driver iso _prcvente freeing of the 

nes ine in the’ winter, Zoom ou re 
VEN with the wind-shield open, on a hot day that mole ite & 
portion of the automobile driver's compartment deed OCS ioe ae ce 
etween the floorboards and the cowl gets little, if any, uees repairs, in that when Uh Pacer 
ventilation. On long drives this pocketed air is heated by pays eee eat posites thar Lmao 
Sore precise" to the engine and causes great discomfort ‘getting under the nestle-valve, Rrpertin i, the foal 

‘This inconvenience may be eliminated by the fitting of “ditional strains are set up. the carburetor 
‘a cowl ventilator. The sire eee i an heat 
baffle-plate that is inserted in the top of the cowl in front 4 : 
of the wind-shield, It literally scoops up fresh air and AX Gasoline-Electric Motor-Truck 
throws it at the driver's feet. When the baflle-plate is a 
closed, the ventilator is waterproof and dustproof. ANY unusual and almost revolutionary ideas have 

In fitting to the hole cut in the cowl, two base plates are been incorporated in this six-wheeled gasoline 
‘used, one on top and one underneath the cow! metal and  electrie motor-truck perfected by E. W. Weaver and T. S. 
thus forming a clamp around thé Kemble, two Cleveland automotive engineer 
edges of the openiny The oper- Its designers claim it has successfully passed the 
ation of the baffle-plate is eon- most rigid tests and showed a 33-per-cent increase 
trolled by a small rod with in fuel mileage over the conventional five-ton 
a nicke lated knob extended gasoline-consuming truck. 
through the dashboard. Four electric motors drive the four rear wheels, 
each independent of the other. Each motor is 
pivoted on a dead axle and is linked to the frame 
after the manner of the street-car. 

‘Tests are said to show that this truck, carrying 
five tons, travels at thirty miles an hour on level. 
roads, or climbs a 45-per-cent grade at five miles 
an hour. This variance is said to be obtained 
‘through a con- 


Muminating the Driver's 
Hand at Night 


“CAUTION” in large black letters 
‘on a red background glows sud. 


denly from the driver's side of the troller that reg- 
automobile in front. You observe due For night driving there is lates the gener 

caution, and presently he swings to the Sew am illuminated ewu- Ar und the 

left in the direction of a side street. Tien signal that the driver De 

All's well. the back of his hand § 


‘That caution signal was attached to 
the back of his hand by means of 
strap that fastened across the palm: 
the glow was eaused by a small electric 
flish-lamp attached to it. When the 
driver approached the corner that he 
intended to turn, he pressed a push- 
button on the battery-box, thus turn 
ing on the light. Tt is almost impos- 

jo to see a driver's extended hand at 
night, and as a result many aecidents 
have occurred. 

"This new caution signal, which was 
invented by Wesley Kuhlmann, of 
Guttenbers, New Jerey, does not 
hamper the driver in any way. He i at pea ea a —_ 
well able to handle the wheel. ati nasee ARS 
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Repair Your Trucks on the Unit Plan 


Thus you can easily save thousands of dollars a year 


1G Bill Butler i damaged unit can be 
was the main- By touapte Beto removed from the 
tenance boss of chassis and the new 
a fleet of fifty motor- gone, installed ina 
trucks operated by 7 fraction of the time 
a haulage company What the Unit Plan Is it would take to 
in one of our big make the repairs on 
cities. ‘The day Big Suppose you own fifty trucks. If you are making ‘the damaged unit 
Bill was called into repairs on the old plan of overhauling oncea year and while it remained in 
‘the general mana- of handling emergencies as they arise, the number of place on the truck 
ger's office to give an idle days for each truck is something like forty an- itself. ‘This means a 
‘account of his year's nually, a yearly maintenance cost of nearly $900 for great saving in the 
stewardship of the tack Gane, time the truck is out 
Soper koe This has been reduced by one fleet-owner to $225. Ctonsvia fon repel 
000, ap jor practically any, 
pened to be present. How? By the unit plan. or even all, of the 
Well boos, the The idea is to have on hand a number of truck Five merensvel 
Diggest | thing we units—engine, clutch, gearset, and rear axle, In the and others installed 
have done this year case of the fleet mentioned, the forty days formerly in from four hours 
hhas been the intro- lost annually has been reduced to ten. to two days, 
duction of the unit Of course, this system of unit repairing presup- “Of course, this 
repair system. This poses the use of one make of truck, or at least of Ksgtely eathan 
fem alone has ‘out parts mere 
wed us $31,625 in erica Seti pentane per omiee tor grind. in the 
the cost of our truck valves, clean the 
repairs and mainte- spark-plugs, adjust 


the timing” system, 
it how?" I broke in, rear axle, instead of on the vehicle asa or regulate the carburetor. Referring 
explained Bill. whole. ‘Complete units are always to the engine, it concerns the replace- 
“Last year the average time lost on a kept on hand, ready to be installed in ment of the main engine bearin, 
truck, in overhauling and running any truck the moment it is brought wrist-pin bearings, and the repair of 
repairs, was approximately thirty-nine into the shop with any of these units the lubrication ayatem, 

days, divided into twenty-four days needing extensive repairs. The old or ‘The general manager opened one 
for overhauling and fifteen days 

for slight repairs from time to 
time. By the unit repair system, 
the number of idle days has been 
reduced from thirty-nine to ten 
days a year. The ten days of 
Jost time are consumed in replac- 
ing defective truck parts, minor 
running repairs, tire changes, and 
‘a general tightening up of the 
truck. 

“The unit truck-repair system 
is a simple one in which the re- 
pair work is done on units, such 
as the engine, clutch, gearset, and 
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$|9D250 The Difference between the 
Old and the New Systems 


Above you see a truck that is being 
fepaired in the old hit-or-miss way — 
hhandling each piece of repair work as it 
comes along. ‘The six days of idleness 
‘while the truck is in the shop amounts 
in money to $210, and the repairs cost 
$200. 


lower picture. By having the unit all 
ready to take the place of the broken 
fone, ‘the saving in money amounts to 
‘5192.50, and the truck is out of the 
shop in'four hours instead of six days 
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of the large ledgers on his desk and 
read: 
‘It is not so much the cost of re- 
pairs that eat into our profits as it is 
the possible profits that we 

could earn while the truck is 
out of service undergoing re- 
pairs. An idle truck is a very 
expensive piece of machinery. 
‘The possible earnings that 
might be made by the truck 
were it fit for service on the 
road are often greater than the actual 
cost of the repair work, and amount to 
alarming proportions ‘as soon as the 
size of the fleet grows to twenty-five or 
fifty trucks. 


Are the Bearings Burned Qut > 


“For example, let us take a five-ton 
truck that is brought into the shop 
‘with burned-out bearings due to a lack 
of lubricating oil or to a failure of the 
lubrication system to funetion prop- 
erly, If no scored cylinders or pistons 
resulted from the lack of lubrication 
and only new bearings had to be fitted, 
it would take two men approximately 
six days to remove the engine from the 
frame, take it apurt, replace the burned 
bearings with new ones, put back the 
engine in the frame, and run the engine in 
before sending the truck out for road work. A 
complete renewal of the bearings would cost in 
the neighborhood of $50 and the labor about 
$150, making the entire job eost about $200. 
“If the truck with its body were kept in the 
shop while the engine was being repaired, it 
would be out of service for six days. Since a 
five-ton truck is worth $35 a day, this would 
mean a loss of $210 for the cost’ of the idle 
truck time, This is in excess of the actual cost 
of labor and materials on the repair work. 
“By the unit system of repair method, the 
complete engine may be removed at a cost of 
$12 within four hours, and the truck sent out 
ready to work, with a delay of but four hours. 
At the truck value of $35 a day, the four-hour 
lay-up for the transference of the two engines 
would be worth only $17.50, re- 
sulting in « net saving of idle truck 
time of $192.50, as compared with 
the usual method of repair by 
which the truck is kept in the shop 
until the engine originally dam- 
aged is repaired and replaced.” 
Here Big Bill broke in to say: 
‘But the saving in idle truck 
time is not the only advantage of 
the unit repair system. It has 
helped me to reduce the actual 
cost of the repair work and to keep 
my shop force fairly constant. As 
long as the trucks are out on the 
road, working, the repair work on the units in 
the shop may be done on a regular routine and 
without alternate rush and slack periods. 


“The number of units to be Kept on hand = 
depends to a large extent on the degree of 

standardization of the truck fleet itself or the Nosy) Meany iReameseastei or ra Nesi? 

number of different makes or models. Here is how the unit plan of truck repsira works out. By arriving at a 


“If two or three different makes of five-ton ee eee en a eT ie pecolento reduce idle 
trucks are employed, as well as two or {racy time to’ minimum, ‘Not the ak tnportant item 8 the fc tht 
three different makes of smaller trucks, the work of special mechanics is systematized and made highly efficient 
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it is obvious that a large number of 
spare units must be kept on hand to 
supply the different makes. But in 
our ease, sinee we use only five-ton 
trucks of one make, the engine, cluteh, 
gearset, rear axle, ete., for each truck 
are all alike. By this standardization 
of the fleet unit, we have to carry only 
three complete engines, three clutehes, 
three gearsets, and three rear axles for 
our fifty trucks; and this number of 
units would probably be enough for 
twenty-five more trucks. 

‘The use of the unit repair system 
does not make it possible to reduce the 
quantity of individual small parts that 
must be kept on hand. These are 
necessary for emergency repairs, or 
when it is necessary to quickly put the 
damaged units in first-class shape for 
insertion in some other chassis. 


Some of the Advantages 


“Due to the unit repair system of 
truck maintenance, it is possible for us 
to adhere to a definite schedule re- 
garding the time of replacing units in 
the various trucks and at the same 
time to have complete units on hand in 
order to anticipate emergencies. This 
system also serves to reduce the num- 
ber of mechanics required, because of 
the steadiness of the repair work when 
done upon a schedule basis, Six 
mechanics, not including the foreman 
and a tester, are all that are needed to 


maintain our fleet of fifty trucks. Two 
of the men are used for inspection and 
rear asle work, two for engine work 
only, one for gearset work, and one for 
general work in the blacksmith shop. 
“Under the former system of annual 
overhaul, we had to have at least four- 
teen men properly to maintain the 
trucks, in comparison with the six 
mechanics now required, working un- 
der the unit repair system. Under the 
old system men working on trucks in 
their annual overhaul were continu- 
ally interrupted in their work by hav- 
ing to carry out emergency repairs.” 
“The principles of the unit repair 
system are the same the country over,” 
interrupted the general manager, “‘ 
though it is difficult to set any fixed 
rule to determine the number of spare 
units required for any fleet until a 
study is made of the particular work 
which that fleet has to perform. 
“However, in some cases where 
assembled trucks are used, it is often 
possible to reduce the number of units 
necessary by selecting trucks of differ- 
ent makes that are equipped with the 
same make and size of component 
Parts, such as the engine, clutch, gear- 
set, and rear axle. For example, one 
make of truck of two tons capacity, 
designed to run at high speed, may be 
fitted with the same make and size of 
engine as used in a four-tonner de- 
signed to run at a lower speed. Thus 
one spare engine would serve as a 


service unit for these two trucks of 
different capacities. 

“Tn our particular case, with three 
spare units of engine, clutch, gearset, 
and rear axle for a fleet of fifty trueks, 
we carry one of each of these units to 
approximately seventeen trucks. 


How Many Parts to Carry 


“For example, a fleet of 700 one-ton 
trucks employs one spare engine and 
one rear axle for every ten trucks, 
By the unit repair system 50 per cent 
of the time formerly spent for main- 
tenance has been saved. The com- 
piete disassembling and reassembling 
of units that have already been repaired 
require from seven to eight days, in- 
cluding a painting of the body, as 
compared with from sixteen to eighteen 
days of individual repairing. 

“With the 700 trucks, all of the same 
make and size, my friend has been 
able to carry the unit repair system 
fone step further, namely, in carrying 
out the repair work on each particular 
unit. The saving of time by this sye- 
tem has been nearly 40 hours on each 
power plant overhaul. By specializing 
repairs on each unit the overhauling 
and assembling of an engine takes but 
81g hours. This time compares with 
3 days under the ordinary system of 
placing the responsibility of these 
operations in the hands of more than 
‘one special group of men. 


Octo Boerne eat 
A is cance 


A.—When placing a wire terminal 
unr termi nf st ai edo 

npark-plug, beau to twist or turn the 
wire in the same direction as the nut 
tmust be turned to tighten it up. 


Dim Lights on Fords 


O.<-Pease explain why the Hahes on « 
fine le theeded up the sheed grr oe 
Sale had 

A.—Unless some form of regulator is 
mn loved, the Ford lights ‘do. burn 
righter when the ‘a 
¢ the current <P from the 
{wheel geseravor and varies with the 
speed of the engine. 


Horsepower of Truck-Engines 


A.—The engines of both passen 
nd trucks perform work when 


they cause the vehicles to move. Work 
may be defined as force multiplied by 
space, and power as the rate of work 
ower exerted for a. certain time 
duces work. ‘The unit of work ithe 


= minute 
power of any given engine. moves. & 
mail weight very quickly, while in the 
motor track, through a system of gear- 
ing. the power of the same engine. fs 
Uliged move a larger weight more 
lowly, the amount of work done be- 
ing’ the Same in both cases, 


Causes of Engine Heating 


0.—What are the most common cases of 
setomgblle Snglne overheating ace Pate 


jz The most common causes of 
engine overheating in the usual order 
of their importance are a loose fan belt; 
inadequate water supply in the cooling 
system, of a leaky radiator; cl 
water jackets or hose connections; in- 
Sufficient oif or old oil; incorrect spark 
advance and carbon in the cylinders. 


Write to Us About Your Motor Troubles 


The Popular Science Monthly invites you to send your auto- 


mobile problems to the Automobile Editor. He can tell you 


anything you want to know about a car, and he is here to help you 
Broken Spark-Plug Wires 


sviras 


Detecting Binding Brakes 


Sain 

‘A.—Aside from the inspection of the 
brakes while ‘another person operates 
the pedal and lever, one-of the easiest 
tnethods is to throw out the clutch and 
Jet’ the car coast down a bill. If the 
Sake ae tye, wil cot eal and 

ek up speed. Tf the brakes are bind 
is shtly, they will tend to hold the 
ack. anid reduce ite speed, 


Horsepower-Weight Ratios 


cals there a aad ally between catine 
Bicrast teach aa Wr hse 

ee fhe feo ee 
SE RSP SS Les Rods Cal 
A.—There are no definite fixed ratios 
boetvven horsepower and weight, these 
Yarving according to the desig of the 
sar andthe parses for whi i in 
fended. "Some 9 assenger-cars 
Save hp. each 50 cr 100 le" of weigh 
Others have hp. eack 150 ibs, weight, 
and. the ratio increases. up tol hp. 
tach 300 of 400 Ibs. of weight in slower= 
speed trucks of large capacity. 


0 
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Have You a Propeller-Driven Cycle-Car? 


Below is given a detailed description of how to build one 


Streamlined like the 
airplane, the graceful body of this car 
ends in the rear with a sharp, vertically 
placed wedge-shaped tail 


HE. pictures shown are of an 
aerial-propeller-driven eycle-car 
that ean be built by the amateur. 

‘The framework of the body is of 
white pine covered with 28-gage 
galvanized sheet iron. The curved 
side pieces must be soaked in water 
before they can be bent into the 
right shape. 

‘The floorboards are of 14-in. 
soft pine, nailed to the bottom of 
the cross cleats. Place two or three 
extra-strong crow cleats underneath 
the floorboards. When the floor- 
boards have been securely nailed in 
place, strips of heavy sheet metal 
{about 20 gage) are bent in the middle 
to form a right angle. One part of 
each strip is nailed directly under a 
cross cleat, and the other part projects 
upward 40 that the uprights of the 
framework may be nailed to them. 
‘These metal strips should be about the 
same width as the cleats above them 
and 6 or 7 in, long. 


Uprights and Struts 


When the bottom is complete, the 
uprights are nailed to the projecting 
strips of sheet metal. The length of 
‘these uprights is most easily deter- 
mined after they are put in place, so it 
is better to leave them slightly longer 
than necessary and they may be cut 
‘the required length when the curved 
strut is nailed across the top. This 
strut must be steamed or soaked in 
water. 

It is first fastened into place at the 
rear and is nailed to the uprights in 
‘succession from the rear to the front. 
Board No. 3, Fig. 2, is about 6 in. 
wide, so that a vertical slot may be eut 
in it for the front axle. A slot must 
also be made for the tie-rod. Board 
‘No. 4, Fig. 2, is 7 in. wide an@ has a 
‘similar slot for the rear axle, but is a 
trifle wider, since the rear axle has a 
larger diameter. The uprights num- 
bered 2 must be of extra strong wood, 


By Edward M. Folkerts 


as the cbannel-iron wishbones that 
hold the axles in place are fastened to 
these. 

Piece No. 5 is cut from 2 in. by 
Sin, stock. 

After all the uprights and the two 
curved struts across the top have been 
put in place, two narrow triangular 
strips of white pine are nailed on top 
of the struts along their full length. 
Cross pieces are now put through the 
upper side of the framework. These 


Dresnure increases the stablity 


need not be wider than 144 in. and to 
these the boards in the shape of a sez- 
ment of a circle, forming the curved 
shape of the top side of the body, are 
nailed. A rounding piece is fastened 
to the rear of the bottom, and the 
comers of the opening in the top are 
filled in. 

‘The running gear consists of four 
motorcycle wheels. Gas-pipes are 
used for axles and steering apparatus 
connections. A 1!4-in. pipe is used for 
the rear axle and it is held in place by. 
the two bone-shaped channel 
irons. 

‘The front axle is of 1-in. pipe cut 
in halves and joined by a loose-fit- 


OYB OF Fonte 0 


Built on racer tines, this propeller- 
deiven car presents extremely race. 

‘appearance as it skims over the 
Sean wae sorpeaine Sorel 


ting coupling. ‘The coupling allows 
either front wheel to go above or below 
the level of its mate without any ten- 
dency of the axle and wishbones to 
bind. A 1-in. tee is serewed on each 
end of the axle and through these tees 
44-in. nipples are put. (The tees are 
filled with Babbitt-metal to form a 
amooth bearing.) ‘To the lower end of 
the nipple through the tee is attached 
an elbow into which is serewed another 
nipple, which serves ax a spindle for 
the front wheel, ‘To the upper end of 
the nipple through the tee is attached 
another elbow facing to the rear. In 
this elbow is attached a 1 
the use of a bushing. ‘The 
serves as the arm or lever to which the 
tie-rod is attached. A set of gears from 
a discarded lawn-mower will serve for 
the steering apparatus. 


Power and Propeller 


‘The power ix furnished by a twine 
cylinder motoreyele engine supported 
at the rear end of the body on four 
Mein. pipes. The gasoline tank is 
placed in the front end of the body and 
the fuel is forced to the carburetor by 
air pressure. The propeller is attached 
to the sprocket wheel of the motor by 
bolts. First a heavy metal washer 
about 5 in. in diameter is placed 
against the outer side of the sprocket 
wheel and holes are drilled through the 
washer for the propeller bolts between 
the sprocket teeth. The heads of the 
bolts are then hooked over the edges of 
the sprocket teeth and the propeller 
is afterward clamped tightly against 
the washer. 

‘A propeller‘can be procured from an 
airplane factory or can be carved from 
4by Gin. stock. Brakes and lights are 
left to the discretion of the builder. 

‘A cycle-car of this type will carry two 
passengers at a maximum speed of 30 
miles an hour at about 35 miles on a 
gallon of fuel unless road conditions 
are exceptionally bad. 
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Making a Turntable for a Toy Locomotive 


By F. E. Brimmer 


CONSTRUCTED 

both the locomo- 
tive and turntable of 
light wood. ‘The mo- 
tive power for the 
locomotive was a 
clock-spring from an 
old eight-day clock. 
(See drawings for posi 
tion of spring.) 


gets on to the table 
and to hold it station- 
ary until the table has 
revolved. Thefrontof 
the locomotive rubs 
against the guard 
bumper always. 
‘When the turntable 
catches on the half 


‘The power to re 
volve the automatic 
turntable was a similar 
spring. When the rear 
wheel of the locomo- 
tive goes upon the 
turntable, it trips 
eateh C, which permits 
the table to revolve 
a half turn, when it §8 a. wen 
caught in place by the 
opposite catch, The 
purpose of the guard 
bumper is to stop the 
locomotive when it 


Si 


ntly Guarding the 
Melon Patch 


ELOW is shown the details of an 
‘alarm that was rigged up and 
made ready in an evening. The con- 
tact post, consisting of a small stick of 
wood to which were attached two nar- 
row strips of brass, sprung so that the 
two tips pressed quite firmly together, 
fs shown at A, This was concealed in 


espassers 
ing in the dark, and by running 
ianinat it they release the alarm 


small clump of uncut weeds. A small 
piece of fiber was slipped between 
the two tongues of the post to keep 
the cireuit broken. From the two 
sides of the washer B strong fine black 
cord was stretched across two sides of 
the patch and secured to two other 
‘small posts, also concealed. 

Engaged by the feet and legs of the 
trespasser, the fiber clip was jerked 
from between the brass tongues of the 


Starting on a straight track, the loco- 
tmotve wll ru he trntabe, which 
fil automatically revolve, stopping 
her's bail turn and releasing the 
engine, which returns to postion 


contact post and the cireuit was made, 
sounding buzzer in the bedroom of 
the gardener. ‘The two wires of a 
fence were used for part of the circuit. 


Here's an Adjustable 
T-Square for Draftsmen 


SOLID T-square ean be converted 
JV into an adjustable one, as the 
accompanying illustration shows. 

‘The wood screws that secure the 
straight edge to the head should be 
removed and a good size flat-head 
screw with a knurled thumb-nut sub- 


Draftamen will find an adjustable 
‘Teequare extremely useful 


stituted. A piece of steel shaped as 
shown has an end fastened with small 
wood screws to the straight edge and 
the other end slides through a clamp 
fastened to the head. 


turn, the engine is 
in position to dash 
out. 

The diameter of 
the drive-wheels I 
made was 5 in, The 
track was 6 in, wide, 
The diameter of the 
wooden cylinder imi- 
tating the boiler was 
4in, The guard 
bumper was cut out 
by compass saw on 
radius equal to half 
the length of the 
turntable. 


An Ornamental and Useful 
Flower-Stand 


HE flower-stand shown here takes 
very little work and material 
‘The lumber can be cut to the right 
sizes at the mill and the cutting of the 
joints and fitting together done in the 
home shop. ‘The top of two pieces had 


tions has a round top, but it may 
fluo be made with a square top 


best be glued together, with three 
dowels in the glue joint for strength. 

Cut the legs to the sizes shown in the 
drawing and square the ends carefully. 
‘The upper cross pieces and the base 
pieces are fitted with a cross lap joint. 
Fasten the base together with two 
34-in, flat-head serews, Sandpaper all 
the pieces thoroughly and assemble. 

The top is fastened in place with four 
34 by 2 in, pieces of brass about 18 
gage. One end of each brass piece is 
fastened to the upper cross piece and 
the other end is screwed to the top. If 
the amateur carpenter desires, he may 
make the top square. 

‘The finish should be a good oil stain. 
Conclude the finishing process with 
two coats of wax.—M. TOCABEN. 


Provide a Junction Box for 
Electric Utensils 


"Toray it i auite the usual thing 
to find the housewife using an elec- 
tric toaster, an electric coffee percola- 
tor, and even an electric motor-driven 
egg-beater. Necessarily this makes a 


With the aid of this junction box you 
may use the electric current for one, 
two, or three purposes 


need for some sort of a junetion box in 
the kitchen to distribute the current, 

Herewith is an illustration of one 
that the writer fitted up out of some 
every-day equipment. A white pine 
board, 6 in. by 7¢ in. by 16 in., was cut 
out to take three standard base 
receptacles with closing covers. These 
were mounted in place without the 
pressed-steel wall-box and the three 
wired in parallel. The whole was 
mounted on two brackets arranged to 
swing from the wall as shown. 

Counting labor and time, it repre- 
sents a cost of $7.65 and is well worth 
every penny. 

‘The leading wires not shown were 
connected by a heavy flexible cord with 
acircuit in the cellar.—W. B, BENNETT. 


Making a Bird-Bath from a 
Roasting-Pan 


SING such materials as he found 
in cellar and attic, a young stu- 
dent of landscape gardening made the 
bird-bath pictured below. 
‘The upper and lower platforms and 
the square post 
that supports 
the upper one 
were madefrom 
boards taken 
from a discard- 
ed wooden bed. 
‘The four smali 
posts at the 
foot are knobs 
from the old 
four-poster. 
‘The bath itself 
is the lower 
half of an oval 
iron roasting- 
pan, of the type 
having the 
center of the 
bottom raised 
and surrounded by a trough for the 
drippings. ‘The use of a pan of this 


‘The little birds will 
greatly appreciate 
this bath 


type provides water of two depths, 
shallow in the center and deep around 
the rim. When finished, the entire 
outfit, bath and support, was given 
several coats of white paint, 


A Hardwood Scraper from 
an Old Plane Bit 


HEN you are in need of a good 
scraper for particular jobs, make 
one like the one shown in the illustra- 
tion. The bit, ground to a thick bevel, 
is fastened by means of a screw 
through a small piece of sheet iron to 
handle fashioned from 2-in. material, 
‘This scraper, instead of merely 
seraping the surface, takes off a t 
shaving, and there is no danger of 
running too deep. This tool, which 


‘Woodworkers will find @ scraper like 
that here described a valuable addi 
tion to their stock of tools 


any mechanic can easily make in a 
short time, will prove to be a valu- 
able addition to the tools of any 
woodworker.-DaLe R. VAN Hors, 


How to Keep a Clothesline 
on Its Pole 


[Sindy weather it frequently hap- 
pens that the violent swaying of the 
heavy load on the clothesline causes it 
to slip from the noteh in the support- 
ing pole. The 
result is usually 
disastrous and 
part of the 
washing has to 
be done over. 
Such —acci- 
dents may be 
prevented by 
providing the 
poles with sup- 
porting hooks. 
Bore a hole 
with a Min. 
drill diagonally 
through the 
pole, about 2 
in. ‘from the 
top, insert a 
wire in the 
hole and bend 
the two ends 
as shown in the illustration. 


Fasten 
the wires with double-pointed carpet 
tacks to lock them in position. There 
should be enough spring in the wire to 
firmly hold the clothesline, which is 
slipped between the two curved ends 
of the clamp.—Leo Kognic. 
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Made of Cardboard Is TI 
Brush and Pencil Rack 


N excellent brush and pencil rack 

is made with corrugated eard- 
board mounted or glued on to a block 
of wood or cardboard box. ‘The card- 


board is cut the desired length and 
width and a second one the same size 
and shape is glued on to the first, but 


‘Draftsmen who believe in neatness 
will heartily approve of this rack for 
‘and pencils, 


with the grooves running crosswise, 
thereby preventing the sides from 
warping. The pencils, brushes, ete., 
being put along the grooves, cannot 
roll off, and brushes still wet with color 
will not smear the table, since they are 
raised above it, A. SCHAAL. 


Learning the Morse Code 
with a Spark-Coil 


ROVIDED you have a Ford spark- 
coil and a battery, you ean impro- 
vise an apparatus that will enable 
your boy to study the Morse code to 
his heart's content. ‘The illustration 
clearly ex- 

A plains the 

i arrangement 

and wiring. 

7] One of the 
wires is at- 
tached to the 

end contact 


. 
t]1-—** 


Your boy will be 


Sagt7 got the call 
{he ere cose and the 
battery. ‘The 


other wire is attached to one of the little 
screws that hold the vibrating plat 
num blade. Both wires are attached to 
the key as shown.—-Paut, J. Scuspr, 


To Transform a Shaper into 
a Hacksaw 


AKE a piece of flat stock about 
Ay in. thick by 1 in, wide and bend 


it to. shape 
as inthe Arranged thus, 9 
drawing. So 

there will be 4° ®*8ct work 

no side play 

in the tool- 

post, rivet a 

strip of steel “ERe 

to part A. 


Bend end B to make a double stock 
for drilling and tapping for screw C. 

Use a shaper vise to hold the work 
to be cut and feed with the vertical 
handle D. 
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~and Tomorrow Well Fish the Flambeau” 


“T've a hunch there 
Up beyond the Reserva 


od fishin’ up in that country, Fat. 
ion, where it ain't all fished out.” 


“I’m with you, Sam. We couldn't get up there last year 
wasn’t enough road for the car—but with the little old Harley- 


Davidson we can make it ea: 


“You said something, Fat. It’s not the motorcycle’s fault 
you never catch any fish. But with your Harley-Davidson 
and my fishin’ skill we've got a combination that’s a darb. 1 
admit it!” 

Fifty miles for a dollar—gas, oil and tires—is mighty 


cheap transportation. Ask any Harley-Davidson 
dealer for demonstration. Or write to us for literature. 


HARLEY-DAVIDSON MOTOR CO., MILWAUKEE, WIS. 


Harley-Dayidsen 


“Worlds Champion" 


——_ 


Amuse the Children with 
the Balancing Acrobat 


LLUSTRATED 

here is a toy 

t performs 
tricks a real acro~ 
bat is unable to 
do. It can hang. 
by its toes, or 
‘even by one toe, 
with the body 
hanging in space, 
without support. 
If the arms are 
properly adjusted, 

will stand on 
fone or both arms with the body at any 
angle desired. 

‘The figure is earved from one solid piece 
of wood 3 in. long and 1 in, wide and 34 in. 
thick. By whittling, this block of wood is 
fashioned to resemble the form of a huma 
body, At one end a long V-shaped cut 
made to form the legs of the acrobat, 
A pair of arms, also rudely fashioned, are 

then supplied. 
‘They aré mae of. 

‘ood 14 in. thick, 
44 in. wide, and 
in. long. ‘They 
are drilled’at the 
shoulder end, to 
fit tightly on a 
pin connecting 
them with the 
body. At the 
tends of the arms 
notches are cut 
to support the 
balancing-pole. 
‘Tho arms are then attached to the body 
of the toy man. 

‘The balancing-pole 
woods 
pole should be 14 in. thick and 14 in. long 
Tt should have a permanent bend in it, the 
center of which should be 3 in. from the line 
passing through 
its ends, This 
pole is fastened 
to the hands of 
the werobat by 
‘amall nails. A 
pedestal is made 
from a stick 10 
in. long and 1 in. 
in diameter, with 
a 2in. disk on 
top and a bin 


‘Showing the diffe 
fent parts of this 
‘amusing toy 


‘Here the little man 
in standing erect 


provided with two 
The 


Here he seems to 

: aoe 
er eal 

kit eee 


An Electric Game for the 
Home Circle 


“THE little spinning pointers used in 
different types of games can be elec 
trically driven as illustrated here. 

‘A toy motor drives the pointer. The 
motor is placed in the way shown in the 
picture, Directly under it is the dry cell. 
Mounted at the side is the push-button. 
To the upright piece that holds the motor 
and the push-button, the dial is tacked. 
‘The shaft of the motor protrudes through 
the center of the dial and the little pointer 
may then be soldered to it. If the button 
is given a push, when the pressure is re- 
leased, the hand will stop. Its position will 
always be different, thereby introducing 
fan element of chance. 

‘The writer has invented a game shown in 


tthe illustration. This is called the Ladder 
of Success. It merely consists of a card- 
board strip with slots cut in it. These 
slots accommodate a penny. The slots are 
numbered 1 to 25. The players spin the 
‘motor and if the pointer stops at 3, one of 

is moved up three rungs of the 


If the pointer happens to stop on 
‘one of the shaded portions of the dial, the 
corresponding number of rungs or steps is 
sacrificed. The player who gets to the top 
of the ladder first, wins. 


‘Cant. Roves. 
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How to Make Use of an Old 
Fountain-Pen 


Yon sere maar sist 
ea cee 
aie We hoe 

- Ca 
meee 

leaving about *4 


from the barrel. 
Frere. 
O14 fountain, 
en— Cu. Sabon may worve oe 
Gren. penal halers 


Make a Holder for Hanging 
Up Your Trousers 


17, is rer any to make this trousers- 
holder. — Take two sticks, preferably 
3% in. by 74 i 


and about 10 in, long. 
‘Three quarters of an inch from each end 
drill holes of about 4-in. diameter in each 
stick, then bore a second set about 9 in, 
from’the first holes, This must be done on 
both sticks. ‘Then take a stout string, part 


family circle 


This Octagonal Barn Has 
Many Advantages 


GHOWN here is an octagonal barn with a 
homemade silo in the center. It is 
planned to accommodate 12 cows and 6 
horses. ‘The mow capacity is 50 tons 
loose hay. ‘The upper story consists of a 
large haymow and the feeding alley 
around the silo is wide enough to admit 
enclosed hay-chutes, straw-chutes, and 
also for silage, and a place for mixing feeds 
that may be spouted down from the bins 
overhead and located around the silo, 


z 


‘There is also a granary on the main floor 
of the barn that will be handy for feeding. 
‘This barn can be arranged so as to 
hold 24 stalls for mileh-cows. “Hay is placed 
in the barn by driving the hay-wagon in- 
ide and hoisting hay to the mow with a 
hhay-carrier. 


VIF you use this holder with regularity, 
‘your trousers will retain thelr form 
Touch longer 


of a fishline will do, and pull through the 
outer holes of the two.sticks. ‘Then pull the 
fends through the second pair of holes and 
tie a knot large enough so that it will not 
pull through the hole. This completes the 
hanger. 

‘Take the trousers by the legs, pull the 
two sticks apart as far as they will go, 
insert the ends of the legs, and pull the 
string on the upper stick. ‘This will draw 
the two pieces together. Hang in the 
lowet on nail or hook.—E, BADR, 


Brass Shells for the Shade- 
Roller Ends 


ITTING the ends of a homemade 
roller with empty shotgun shells makes, 

them uniform, as well as giving the roller a 

finished appear- 

ance. 

A rough stick 
first fitted with 
the cartridge 
ends can be 
smoothed down 
uniformly, the 
ends acting as 
a. gage. —JAMES 
M. Kane. 
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Carpenters’ Gages Can Be 
Made Cheaply 


HOME , workstions be supplied 
with gage that will cost nothing be- 
yond a few minutes’ work, and that will be 
‘auite as effective as one costing more. 
Procure a large spool and trim a stick of 
hard wood 
the spool will 
ude on it easily. 
Drive a small 
brad in one end 
of the stick and 
slip the spool on 
the other. A set 
serew can be 
‘made of a small 
serew-eye 
rewed into the ‘This gage could be im- 
spool. provised very quickly 
‘Adjustment is 
made by sliding the spool on the stick till 
it reaches the position desired, then tight 
ening the set screw. 
Te will be best to file off the sharp point 
of the screw-eye to keep it from searring 
the atick,—H. F, GRinstean, 


To Prevent a Stand 
from Slipping on Hard Wood 


“To prevent the slipping of a stand on a 
hardwood. floor, and. also’ to adjust 
slight inequalities in its feet, T cut four 
Piigces out of w section of an inner tube of 
4 automobile. 
‘These I tacked tightly to the legs of the 
stand. The 
tight tacking 
produced wcup= 
shape —forma- 
tion of the 
rubber, the 
suctionof which 
fanawered the 
Cues PUrpowe better 
Sriee'Scine than anything 


else couldhave 
‘The muction of the rubber used. — JAMES 
‘cup prevents slipping M. KANn. 


How to Make Your Own 
Fountain-Pen 


BELOW is decribed he way a fountain 
pen was made, A. piece of brass or 
copper tubing 34 ln. in Glameter was ut 
to the length of 6 in. The upper end of 
the tube. was 
then closed with 
‘cork. ‘Thiseork 
Should. be. solid 
find free from 
holes, to. ineure 
sigainat leaking 

A shallow 
sroove was. then 
ut Into oe ade 
sete ‘cork, begin- 
ie pile, of ae ahem 

his pen isthat of etd and extend 

Se eames ing two thirds of 

fountaipen the way down 

‘This cork was 
inserted in the open end of the tube, 
having fist een coated with a thin layer 
of mucilage. 

‘A small hole was bored through the 
lower end of the tube and a common large 
pen bound aver it, being held. by small 
Fubber bands, firmly, but not close enough 
to prevent the flow of ink. 


Away From 
City Cares 


Get a Togan Cottage; for you and your 
family to live in this summer. 


Good looking, well arranged; built to give 
you all the rest and comfort of life in the open. 


Low priced; built complete in our factories. 
You can do the erecting yourself if you like. 


Write for catalog “Away from City Cares.” 
It tells you how to get your cottage quickly 
and economically. 


Michigan 


Garages and Bungalows 


Learn Autos and Tractors 


the kind you 
s. You do i 
» know them insi 
Enroll Now 


Start ae T started —my 
sons and 1 own this schoo! 


Sigor f-was pane thiry 
wre and family. Te cur 
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An Adjustable Horse Made 
of Metal 


HE all-metal adjustable horse shown in 

the illustration was introduced in one of 
‘the shipyards on the Atlantic coast to tale 
the place of the wooden horse that had 
formerly been in use, Although the metal 
horse costs a trifle more than a wooden 


eu wwereD rea 


For heavy work an iron horse like that 
shown here will be found more lasting. 
than a wooden trestle 


horse, it lasts a great deal longer, hence 
meaning considerable saving, It’ stands 
3 ft, high but ean be raised to 5 ft 
Parts of the trestle braces 

pieces are made of flat bars of iron, 
supporting bar of the horse coi 
heavy iron bar with its ends ri 
sliding supports that are adjustable 
‘means of pins.—JOUN J. BORMIDE, 


by 


Protecting Office Furniture 
from Injury 


XOOD office furniture and desks in the 

home are usually marred by push- 
Jing the chair underneath the desk, bump- 
ing the legs, seraping off the finish and 


=e |i 


the wood off the 
edges. 
teeta the desk as pussen 


This 
avoided by pl 
rubber bani 
in, thick on the 


the 
with 

rubber = covered 
heads, ‘This pro- 


well as the chair 
and will not in any 
way mar the chair, 
make it unsightly, 
oor interfere with 
its usefulness, A 
thin piece of sheet 
rubber doubled 
over, or a amall 
rubber tube, may be used, 


‘The rubber band pro 
tects the furniture 


1H, B, Menor. 


Soften Noise by Using 
Rubber Stair-Treads 


LD inner tubes may be utilized to ad- 
vantage for making wooden stairs 
practically noiseless. ‘The tubes are split 
‘open their entire length and cut into 
strips 18 in. long and as wide us the cir- 
cumference of the 


ner shown in the 


illustration. One 
side is bent over 
the edge of the 
steps and is nailed 
down with wire 


NER TOE, 


‘These stair-treads 
fare made from old 
inner tubes 
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Any Draftsman Can Make 
This Sandpaper Block 


GERVICEABLE sandpaper blocks for 
draftemen may be made by following 
the directions here given. ‘The drawing is 
self-explanatory, but it should be noted 
that it is best to make the clamp ring a 
piece, ‘The writer tried first to bend 
I6-in, wire and met with failure. 
1¢ handle is to be made of 4-in. by 
Hsin, strip carbon tool steel and drawn to 
‘a good springy temper. This enables the 
‘user to employ sandpaper cut 1 in. wide. 
‘To use this device, cut a piece of the 
desired sandpaper 1 in. wide by 8 in. long, 


S108 View 


cane mine FR {—* 
{ Eo SANOPHPER 

a 
or 
% adsie 


in, 


‘Any draftaman can make for himself 
fone of these convenient accessories 


crease it by doubling, slip it over the blade 
‘of the tool, and clamp the handle in place 
by driving the clamp ring over it 


Making Work Easier with 
a Scale-Holder 


DRAFTSMAN’S rule is tri 
having six scales, two on eacl 

He may be using the scale of 60 ft. to the 
inch, but when he lays down the rule, it 
will ‘invariably tumble over on another 
side. When the 

draftaman again 
picks up the 


ceuia® » 


seale, he must 
turn over, 
looking at the 


‘scales till the 50- 
ft, one is found. 

‘This annoy- 
ance may be 
overcome by 
placing at each 
end of the scale a piece of celluloid ax 
shown in the illustration. 

Tt can be readily seen that the seale will 
always roll over on the flat side. By placing 
this circular piece of celluloid on any o 
of the three sides, the desired seale can be 
kept in si  G, Gerrixs, 


THREE-CORNERED SCALE: 


‘Thin diske will keep 
‘peale from turning 


To Repair the Broken Screw 
of a Meat-Grinder 


“THE amily meat-grinder giving out and 
no thumbscrew being handy, I made 
fone out of an old wringer clamp. 

A piece of the threaded end had to be 
cut off to make 
the serew the 
same length as 
the old one. It 
was not neces- 
wary to cut a 
new thread on 
the serew, but T 
ran a tap insoas 
tomakethescrew 
work freely. 
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“Just like wiping 
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ENDERS SALES COMPANY 
17 Battery Place, New York 
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instantly, 
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Here Is One Way to Lock 
Hexagonal Nuts 


UICK and easy is the method for 
providing locking means for hexagonal 

nuts shown in the accompanying illustra 

tion. ‘The job was done on the gear- 

an automobile. ‘The plugs for the si 


| Dont Be A 
Wallflower! 


Be a good dancer and always be welcome and 


popular, "Delightful, lasting frlendships are. m: 
fin’ the ballroom floor. Dancing is a. great social 
fisset—fine recreation, an_excellsnt_ health builder, 
Thousands of men, women and children are learn: 
ing the art of fine dancing in. their own homes with 
the wonderful Arthur Murray Movie System of easy, 
ientific home instruction, Prepared by the coun: 
successful dance instructor. 


HeaDLess 
sores 


‘This ilustrates one method of locking 


| trys greatest and m 


and complete that any child can learn to dance 
with correctness and grace. 


‘This Arthur Murray Movie Method is so simple 


two hexagonal nuts, provided they 
are separated by a short distance only 


forks were held by means of lock washers; 
and these washers, pressing against the soft 


aluminum case, caused the latter to be 
severely torn and damaged. I finally con- 
cluded that the plugs must be held by 
‘some means other than the lock washers. A 
piece of 3 in. by 4 in. strip steel was made 
red hot, and was hammered to the shape 
indicated, one of the plugs being used as a 


Learn To Dance at Home 


Any number of people, whole fa 
learn eo 
‘imple 


By. can 
‘ol-Arthur Murray's cleat 
on with the Moviescope 


‘crowd to embarase you. You SEE what you | 
‘You repeat the picture over 
‘neat's content. Best af 


“al the folks fn and. make fe Tun and te 
pleasure while sou learn’ Allthe lates steps ost a'dancing ‘class ot private |] | die while the forging was done. Two head- 

tight. from "Mr. Murray's New. Vork less set screws served to hold the lock in 
Studio. Every step worked out In pictures 


position.—ADOLPH KLEIN. 


ria’ set"wrts ~— Send No Money The Phonograph Stops at 
IGoungay Seon teetoe are the End of a Record 
Dancing 


Moviescope Teaches 


FOR bringing» phonograph record to a 
standstill when a piece has been played, 
anew device is here described, ‘The deviee 
consists of a trigger against which the tone 


sig ty Canes Si Pa 


Dept. 46, 290 Broadway, New York 
r------------- 


' Dept. 4, 190 Rirwedway, New York 

1 

1 

1 When the record is finished the brake 

| Mcmutcally see the phonogrept 

Migs arm peames when ft has run Jt cores 
bobotorA: Hl ina ‘This releases a spring, which pushes a small 


brake-shoe against ‘the rotating record 
table. 


Old Tire Rubber Gives Grip 
to the ‘Brake 


“THe rip of the wagon brake on the 
wheel may be greatly strengthened 
by covering the brake surface of the shoe 
‘witha piece of old 

rubber tire fast- 
ened to the wood 
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nd valuable book you can obtain 
cience Monthly. It isa 


cup net, 
‘The most interesting a tincerey enn 
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2y Thien 
pass. — W. H. Nail a piece of old tire 


Gis, fon the brake-shoe 
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Trunks May, Safely Be 
Dropped on This Mat 


CD tires, too worn to be used on, an 
‘automobile, will supply excellent 
material for making a baggage mat such as 
is used at the railway stations to protect 
baggage | from 

injury when it 
is dropped on 
the platform 
from cars or 
trucks. 

"The mat is 
of circular 
form. One tire, 
left complete, 
forms the outer 


circle. The Defy baggage- 
inner ‘circle is Reachert SAN a 
madefrom part mat like this 


of another tire. 
What is left of the rubber fabric is cut 
in pieces to form the connecting spokes. 

‘The two rubber circles and cross pieces 
tare bolted together as shown in the ilus- 
‘tration. ‘The bolts are so placed that the 
nuts point toward the center. The heads 
of the bolts are provided with bent washers 
‘80 that they be flush on the outer rim. 


How a Mouse-Frap Became 
an Office Accessory 


FPEOM he spring of an old mouse-trap 
‘and a bit of wire the cashier of a Western, 
bank improvised a clip for holding flat the 
checks and bills in the cash drawer. The 
wire was bent as shown in the picture with 
‘a mouse-trap spring around one of the 

short sides of the 
rectangle. ‘Two 
mall staples 
fastened the con- 
trivance on one 
side of the cash- 
drawer compart- 
ment as shown 
at the left, 

‘The holder or 
clip could be 
raised easily 
when it beeame 
necessary to add 
more checks to 
‘The spring presses the pile—L. M. 
down the wire loop BRIGHAM. 


A Drying-Rack for Your 
Photographic Plates 


MARY good nogative has been broken 
when left to dry leaning against the 
wall, because it was knocked down. 

A perfectly serviceable drying-rack ean 

‘be made from a block of wood or a piece of 
heavy board in the manner shown in the 
illustration. 
Parallel grooves 
of approximately 
the thickness of 
the glass. plates 
are sawed into 
the wide part of 
the board or 
block to the 
depth of about 
Win. The plates 
are placed in 
these grooves 
and left standing 
with a slight 
slant until they 
are dry. 
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A Safety Razor and a Clip 
Make a Hair-Cutter 


ITH a pocket comb, a safety-razor 
blade, and an ordinary paper-snay 
which can be purchased in any 5-and-10- 
cent store, = practical safety razor and 
hhair-cutter ean be easily contrived. 

‘To be used as a razor, lay the blade on 
the comb, so that the edge of the blade pro- 
jectsslightly over 
the edge of the 
comb, then make 
it stationary by 
clamping on the 
paper-snap. 

For cutting 
hair, place the 
blade "slightly 
behind the edge 
of the comb, and 
clamp in place 
with the paper- 
snap. The blade 
may be adjusted to cut the hair long or 
short,aecording tothe taste of the individual. 

‘To cut the hair, operate this device 
you would an ordinary comb, using two 
mirrors to insure accuracy and uniformity. 
‘To get the best results, wet the hair before 
using the cutter.—Leo D. THHEW. 


Keep Golf-Sticks Dry in a 
Rubber Bag 


FROM 2 few foot of inner tubing in fairy 
ood condition a golf-bag may be made 
which, better than a canvas or leather bag, 
will keep the clubs dry in any kind of 
weather 

‘The bottom 
of the bag may 
bbe made by ce 
‘mentingaround 
piece of rubber 
to the inner 
tube, which 
hould be fokded 


‘comented to it 
Instead of co 
ment, riv 
tmay be used 

‘Tostiffen the 
bag and hold it 
inshape,leather 
straps should 
be cemented or 
riveted on the outside, as shown in the 
illustration. A separate container for golf- 
balls may be cemented to the bag and 
straps for carrying the bag attached by 
rivets—C. A. BLacx, Jn. 


This golf-bag will keep 
your clubs from warping. 


Ether Is Useful for 
Cleaning Clothing 


ETHER is very useful for removing 
grease spots from clothing and other 
textiles. For a long time it has been used 
in cotton and woolen mills for removing 
spots from new cloth. 

Ether can be purehased in drug-stores 
in hall-pound cans, It is not expensive, 
but is very volatile. After taking the re- 
quired amount from the can, the container 
must be tightly closed as soon as possible. 

Ether is inflammable and should not be 
used anywhere near an open flame or open 
fire, nor in a closed room where the ventila- 
tion is not good. The same care should be 
‘exercised in its use as in the use of gasoline, 


benzine, and like products. 
90 
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How to Give Your Pulley a 
Better Grip 


GHOULD your belt slip on the pulley, 
you can remedy the trouble easily if 
you have an old automobile tire avail- 
able. 
‘The side walls of old tires are usually in 
ood condition. If you cut them out of the 
‘casing andifit them 
around the pulley 
it will save you s 
great deal of 
trouble and loss of 
power. Cut the 
strips of side walls 
so that they will 
fit exactly around 
the pulley. Apply 
some glue to the 
fabrie under the 
rubber, also to the 
cireumference of 
the wheel, and 
fasten the ends together by clips or by a 
regular belt lacing. DANIEL CoPENHAVER. 


sary 


‘The rubber will give 
the pulley a. 
tip on the belt 


A Grindstone Crank with 
Pulley Drive 
A GRANK handle sted to the pulley 
furnished with s belt-driven grind- 


stone has proved very successful. The 
stone had been sent to a place having 19 


TSP VIEW) 


available power 
entirely new cra 
was sawed 
The two bolts hold the handle firmly in 
lace and thus prevent any accidental 
ing. —R. C. Hitencock, 


Instead of making an 
\k, a round wooden handle 
bolted to the pulley 


Use Pins When Soldering 
Holes in Sheet Metal 


[N,s2t4ering  sheet-iron boiler, 1 found 
‘that the pit holes (or rust holes) would 
not let the solder run over them. As I did 
not want to insert a patch, I inserted pins 


BRASS Pins Seer re, 
Brass pins 


the metal, 


0 that a little mount of 
over each pinhead. 

‘The points were clipped off and filed 
‘flush —Jawes M. Kane. 
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Expanding Lead Plug for a 
Casting Hole 


SMALL hole in a casting, at a sand 

hole, ean be readily closed with a 
iece of lead the size of a shot, calked in 
ith a blunt-nosed tool. A larger hole, 
in, or more, requires a plug of such size 


a successful eee 


calking job is not 


practical.” In the 
event that the cast 

ing will stand aoe 
threading, a tapped eo wnsnee 
plug is correct and 

makes a serviceable casting 


repair, 

‘A thin casting, 
expecially of cast 

‘on, cannot be 
tapped for a dependable thread. A repair 
under these circumstances is made with 
round lead plug and small screw-bolt. 
Drill a hole through the plug smaller than 


The lead bus 
piety ‘the hee tf 
the casting 


with a drill set a washer over 
the screw and put on the nut. The nut ean 
be screwed as tight as required; expand 
the lead and pack it solidly about the 
hole.—G. A. Lumens, 


Bottle-Caps as a Back-Door 
Foot-Scraper 


ERE Is a seraper that will take off the 
worst mud from shoes, It ean be 
made at home from bottle-caps, ‘These 


metal bottle-caps, with which no many of 
our bottles are closed, 


re saved until « 
number of them 
have been eol- 
lected. Then 
| Sein. board of any 
convenient length 
| and width in taken 
fand two strips of 
narrow wood ar 
serewod on each 
wad fo Prevent 
"The bottle-caps 


Discarded bottle-caps are nailed to this 
madethisfoot-scraper base, using two 
for each cap. 


‘A neat appearance is given to the seraper 
if the caps are nailed in parallel rows. 

‘This scraper is cleaned by simply jarring 
the dirt loose. 


Prevent Your Saw from 
Slipping Away 


SOMETIMES when a carpenter's saw is 
aid upon a roof of considerable pitch, 
it has a tendency to slide off. This ean be 
prevented by a simple means shown in the 
illustration. 

Bore a hole in the saw handle and drive 
a long wire nail through it of slightly 
larger diameter. Tt should project atleast 
an inch on each si 


‘Then the head should be cut off and both 
‘ends of the nail fled down to a sharp point, 
No 


matter 
side of the 


‘end or the other 


of the nail will na 
stick to the ¥ 
shingles and pre- Ve fa 
vent the saw 


from slipping — 


Anil will prevent the 
L. B. Ronsixs. 


‘saw from slipping 
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A Combination Table of 
Simple Construction 


‘OR the benefit of amateur carpenters 

‘who wish to add to the furnishings of 
their home, directions are given here for 
making a useful as well as an ornamental 


Perspective view and side view of a 
andsomne combination tablc that ean 
bbemade with a few tools 


combination table, particularly suited for 
the library. 

‘The general appearance of this table is 
shown in the perspective illustration and 
the details of its construction and all 


Necessary measurements are given in the 
dingrams accompanying this article. 

‘The choice of wood in left entirely to the 
amateur earpenter. It is best, however, to 
‘select strong hardwood of a color harmoniz~ 
{ng with the color of the furniture in the 
room. The rail on three sides of the top 
may be omitted without detracting from 


'HE fine details of Florsheim 
| style are an expression of 
careful making and sound quality 
that give long service. 


Ten and Twelve Dollars 


Spring Booklet —"St 
THE FLORSHEIM SHOE CO. 


Manufacturers Chicago 


The "Kenwood 
—Syle M-bs 


By following the design and the 
measurements given here with care, 
‘you will avoid disappointing errors 


the appearance of the table, ‘The small 
Arawer directly underneath the top of the 
table may also he omitted, but it will be 
found convenient for stowing away memo- 
randum books, paper, pens, etc., if the 
table is used for writing purposes 


Do Not Use Your Tongue; 
Use a Moistener 


VERY efficient moistener can be made 
from an empty ointment jar and an 

old wide-mouthed bottle as follows: ‘Take 
three oF four pieces of cheesecloth and te 
them over tke 

mouth of the 
bottle, then put 
small quantity 
of water in the 
cup, set the bot- 
tle ‘with cheese- 
cloth in the water 
and the moisten- 
er is ready to use. 
This will be 
found very effec- 


tive in applying 
labels, stamps, 
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LESSON OFFER 


ee 
Electricity 
Learn at Home 


‘There is a wonderful opportunity 
right now for young men who [il 


you can step into a good position 
and get experience that will give 
you a real start toward success in 


life, Good salaries are offered with 
rapid promotion. 


For 29 years the International 
Correspondence Schools have been 
training young men for success in 
electricity and over 200 other sub- 
jects. They will help you prepare 
right at home for a position in the 
Hine of electrical work you like best 
—or in any other work that appeals 
toyou, Thousands of men, through 
1. C.S. training, have stepped into 
fine jobs, but never were oppor- 
tunities so great as now. 


Let the 1... help yeu. Choose the 
work you like best in the coupon below, 
then mark and mail it today. This doesn’t 
‘obligate you in the least, and it will bring 
you information that may start you on a 
successful career. This is your chance. 
Don't let it slip by. Mark and mail 
this coupon mow, 


How Soldiers in Texas Built 
an Ice-Chest 


HE ice-chest shown and described here 
‘was built by the writer and his com- 
rades while they were stationed with the 
army in Texas. 
‘The front and rear sections were made, 
tas shown in the drawing, of 2 in. by 4 
‘scantling. 


One side was covered wit 


Soldiers of an American regiment 
stationed on the Mexican border built 
this refrigerator 

matched beards, the space between the 2 in. 

by 4 in, was packed with hay and the 

boards were nailed on the other side. 


allowed between the earth and the floor. 
‘The front and rear sections were then 
up, squared and levelled, and a 2 in. by 
each end, as shown in 


ras laid between 


for the sides or ends. 
‘then run up on the sides. The pockets 
thas made were stuffed with hay and an- 
other 2 in. by 4 in. was eut in to close it 
tight. 

‘The top icing door and the front door 
‘were made as shown in the door detail, the 


—E 


outside board being allowed to project 
about 2 in. beyond the door itself om all 
sides except the one on which the hinges 
were placed. 

‘The ice-chest described was doing duty 


for a troop of eighty men and was very 
eT 
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satisfactory in spite of the fact that it cost 
nothing to build except for a galvanized 
pan, which they had made to hold the ice. 
‘This pan rested on a board platform laid on 
two 2 in, by 4 in. which were nailed flush 
with the top of the front door. ‘The water 
was carried off by means of a pipe con- 
nected with the pan, 


Build Your Own Camp-Stove 
for Your Vacation 


HE camp-stove shown in the illustra- 
tion was used successfully for ten 

years by G. W. Conklin, the maker 

Tt may be easily constructed by the 
handy man and Mr. Conklin freely gave 
the writer permission to tell the readers of 
this magazine how the stove is made. 

‘The supporting part is a post. Working 
on this is a movable part that can be ad- 
justed to a height suitable to the heat used, 
‘This part carries three lids, on which cook- 
ing may be done as on an ordinary stove, 
(r pails may be hung to them. 

‘The central post is an iron pipe & or 4 ft 


fia 


ng the upper length of the post 
vin. holes should be drilled six 0 
inches apart. ‘This post is simply driven 
into the ground where the stove is to be 


t that works up and down on the 
piece of pipe just large enough to 
‘the post and has its upper end 
10 three parts. Its length before 
splitting should be @ in. and the splits are 
made downward for 11 in. In each of the 
three ears made by the splits, small holes 
are drilled to take the lids of the stove. 
Ench lid is made from heavy wire to the 
shape shown and is attached to the ears of 
the movable part by heing bent like an 
ordinary stove handle. The diameter of 
the griddles may be suited to the parts of 
the woodsman's outfit, from 6 to 10 inches 
being best. Wire hooks should be used to 
hang pote and kettles to the under side of 
the yriddles und to the main post 


Varnish for Floors Made 
from Simple Ingredients 


VARNISH that is suitable for hard- 

wood floors in the house or shop, that 
is waterproof and has good wearing quall- 
ties, consists of the following proportions 
of rosin, turpentine, and linseed oil: 

One pound of rosin, dissolved in 1 pt. of 
turpentine to which add 2 qt. of boiled 
linseed oil. ‘These are mixed thoroughly 
and then applied evenly in the usual 
manner—G. A. LusRs, 
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man wishing for a good, 
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store en than ever and pays the biggest money. Remember, it's the 


Rahe t* School 


2 Miltion Doltars Invested—Nearly 49,000 Graduates 


arn Here Easily and Quickly and learn Right. You 
ae cette ener Mente Lecrasoe on al Spee snd 
‘models of FealAutontobiles, ‘Trucks, Tractors and Aviation Squlp- 
rednt, You learn by thm Rale Practical Job Method of 
Mfruining. the sume method of training that has rouge 
ar eet eee Trin on 
a aan Peay Tana me rion taba 
Senate 
os 


awe ae et 


lordiary canoes the heary / 

\ Site ol the Kennebec 
Fre ome heey 

Rie os eee 


Print Your Own | 
exctscrelat intel, tare 


r= 


cy Maden Wing Geren 
Write Taday Fer Mstrated 


"CONSTRUCTION OF INDUCTION COILS, 
and Transformers, By T.S, Custis. Open 
Sd closed core taneiormere are both taken up, 


ONLY 
7 99 CENTS 


BNEW SCIENTIFIC. BRING 


2AFeet 
) LONG 


conte tony. Fy Ueatre far Your Baars 
EASTHEN NOVELTY 0, DEPT. 2 


172 B. 93d STREET, NEW YORK, 


“The Successful Light Weight Pio & 


| PATENTED U.S.A. 
1 TENTS PONDS 


Do You om a Car? 


CLARK-TURNER PISTON Ci 


Send for Free Iustra 


Littie’ Wonder Oil Stove 
iy 


Es grits 
ttle Wo atk Stove Co. 


Build and Fly Model 
_{seroplanes 


Metal-Sawing Method that 
Aids Efficiency 


METAL sawing can be done “more 
efficiently by supporting the saw at 
one end. The workman can make a longer 
cut than without such support, employing 
‘2 long blade, with a consequent saving of 
time. 

‘As the blade is now guided throughout 
the stroke, it is no longer subject to the 


Rigged up in this manner the hacksaw 
does better work and can be operated 
with one hand 


frequent breakage occurring in this class of 
work, and no gripping is to be fe 

it will be seen that this very 
presents decided advantages. 

made at the railroad shops wei 
fauccemsful with a 35 per cent a 
time.— Francis P. MANN. 


For Cutting Circular 
Gaskets or Washers 


EREWITH js illustrated a machine 
for the cutting of circular gaskets or 
washers. ‘This little device will often be 
found useful in a garage repair-shop, and at 
times will be instrumental in savi 
Tt consists of a hardwood rectangular 
use A cut to auch size ax to accommodate 


se 50 


ANOLE 


eater 


‘The large screw supports the cutter 
‘and regulates its tension and depth 
of cut 


bracket B, to which is riveted the square 
nut C, acts as the bearing for the serew D. 
‘This is provided with a hole at its swiveled 
lower end, through which passes the cut- 
ter 

‘The cutter is adjustable, and may be set 
for any size 
holds it firmly in position. The handle B, 
was provided to facilitate the operation of 
the pressure serew. The leather or felt is 
held with one hand, while the cutting is 
done with the other.—ApourH KLEIN. 
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Let Chickens Drink from a 
Rubber Trough 


[F728 have ap old automobile tire that 
hhas outlived its usefulness as a tire, and 
‘you have no other more important use for 
it, you may transform it into a watering- 
trough for your chickens. 

With a sharp knife cut the tire in halves 
as shown in the 


ee oe eo rac ner 
tat the ire Ie €——— PD 
(Shay Ser ad 
peictored ce 


WATER 
‘oz both halves 

may be used. 

Place them on 

the ground in SECTION OF TROUGH 
your chicken- Half an old tire 
yard and keep forms a water- 
them filed, with ough for ehickene 
savy chickens eannot upset this trough 
and their feet cannot be injured by the 
rubber as they sometimes are by tin pans 
‘or basins.—Wsuuiam FP. PAYNE. 


‘Try this Handkerchief Trick 
at Home 


HERE. [sa pretty: silk-handkerchiet 
trick that any one can do. Two silk 
handkerchiefs are shown and passed for 
‘examination, if 40 desired. ‘Then they are 
oth taken in one hand and tossed in the 
air, ‘They fall down knotted together. 

‘The “key” to this simple bit of conjuring 
fsa thin rubber band, such as is used i 
flower shops or a small band of any kind 
painted white, ‘The band is slipped over 
the frst finger and thumb, the ends of both 
handkerchiefs are allowed to be banded 
while the thro 
ing motion ix rE 
goingon, The 
appearance is of 
two handker- 
chief knotted 
together. 

‘The trick pux- 
ales onlookers 
and even an or- 
dinary rubber 
elastic eannot be 
detected. No one 
thinks of looking 
for such a thing. 
Tt should not be 
presented as a 
separate item, 
but mixed in 
with other parlor 
tricks it answers 
its purpose. — 
Menerrr Haus, 


lurprise your friends. 
with this simple trek 


If You Have No Insulating 
Staples, Make Them 


NOT every household i equipped with = 
supply of wiring staples for insulating 
‘wires. When such staples are un- 
available at a time when some wiring is to 
he done hurriedly, they can be improvised 
by using double- 

sme pointed carpet 

tacks with pieces 

of old inner 

tube, about in. 

square, as insu 

fuseek ators,” The illus 

Pieces of inner tube tration clearly 
insulating electric explains how iis 


1/4, HP. Motors $13.50 


We offer 5000 quarter Horse Power ALTER- 
NATING CURRENT MOTORS of the very latest 
type, 110 volt, 1740 RPM, 60 Cycle single phase 
at $13.50 each FOB Chicago. 


May be attached to any light circuit in the home or 
power circuit in the factory. Remarkably simple in design 
and sturdy construction. Fan-cooling 
ventilation system prevents overheating. 
These motoia carry the Manufacturers ONE. YEAR 
GUARANTEE againet mechanical defects and are shipped 
weclved tose Tpcsays” Satoncsoy patormenes 
d'or money refuted sepanbci 
sogle trnieat—eis AT. THIS EXCEEDINGLY LOW PRICE 
‘ak CASH MUST ACCOMPANY ORDER. 


SPECIAL PRICE ON THREE OR MORE 
MOTORS OF $13.00 EACH. 
‘These Motors are Ideal for use, in the home on 
washing or itoning machines, or on the’ bench; in the 
Eerpe gx machine shop oF anyplace where one can ‘be 
vith very amall chance of getting out of order, 
OUR SUPPLY AT THIS PRICE 1S 
LIMITED TO THE ABOVE NUMBER 


GET YOURS BY SENDING IN ORDER NOW. 


Northwestern Electric Company 
410-420 So. Hoyne Ave., Chicago, Mlinois 


Earn Up To $250 and $300 Monthly 


Travel, see the country, meet inflven- 
tial “people. Easy, pleasint profession, 
inspecting trafic. 1500 Men Needed Now: 


You Can Easily Qualify 


Simple, spare-time study for 3 months 
that’s all, “Then we GUARANTEL 
tion—start at $110.00 monthl 


No books to buy. Very moderate fee, 
which ig refunded if position is not se: 
Cured, YOU TAKE Xo RISK. 


Decide to Investigate 
Get full details of this new. fascinating 
Roles. “Opportunities are greatest 

‘Send for our Free Booklet D-227 


‘Standard Business Training Institute 
BUFFALO, 


Doyou know that Clear-Tone 
—the wonder-working lotion 
—used like toilet water— 


Clears 
Your Skin 


of Pimples, Blackheads, Acne 
Eruptions, Enlarged Pores, Oily or Shiny 
Skin? Blegant afler Shaving. 

fible for sensitive and refined women. 


“A Clear-Tone Skin’’” 
This Free Booklet tells how you can 
easily and quickly at home obtain a clear 
akin, free from ii ture 
Intended you’ to, ha ‘of 
copies of this interesting books are 
dintributed every month. 


‘an_unpre- 


a has had 
Glear-Tone rv it tira eee 
enced hy fiomande of voluntary ition writen 
Lbymen apd women who ‘had very had Hermie 

‘rie varus soaps atmenta and doctors 
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Linoleum Blocks Used in 
Cloth Printing 
Bucks lor printing conventional pat- 

Sep gee agers 
ster tet fabrca for the perp of 


ornamentation may be made from heavy 
linoleum which is extensively used as fl 
covering. All that is required is a smooth 


piece of linoleum, a sharp knife, indelible 
inks, and a certain skill in drawing. 

If you have artistic talent, invent and 
draw your own designs. If you are not so 


‘Ornamental designs may be printed on 
cloth by patterns cut from linoleum 
land tacked to wood blocks 


sifted, borrow or copy a design from books, 
magazines, or illustrated art works. Draw 
‘or copy the design on paper and transfer it 
reversed on the linoleum by tracing it 
through carbon paper. The outlines 
should be drawn sharply and in ink. ‘Then, 
‘with a sharp knife eut through the linoleum 
along the black lines and remove the 
pieces that represent the white parts not 
showing in the print. ‘The linoleum is then 
mounted on a block of wood with small 
nails, inked with a wad of cotton, and 
presed on the cloth in the proper place and 
position. 

With a little artistic skill very attrac- 
tive combination patterns for borders, 
centers, oF corners may be produced. 


An Awning for the 
Canary's Cage 


ANARIES do not like to be in the sun 


and invariably seek the shadiest part 
of their cage. 

To provide an awning for the bird, take a 
few strips of stout wire or banded brass, 
bend them to the desired shape wi 
pair of pliers, and provide a few cross pieces 


‘Do you wish to give comfort to your 
pet Canary? Make one of these awn: 


figs for hirn 


for support. Cover the frame so made 
with a suitable covering and the shade is 
complete. For convenience, the upper part 
of the frame is provided with a small hook 
made by bending the extreme ends of the 
‘wires in the proper shape 20 that they will 
fit easily over the upper horizontal wires of 
tthe cage. Then the shade can be removed 
when it is not needed.—E. BADE. 
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The Rope-Climber—an 
Interesting Toy 


HIS cord-climber is similar to the 

climbing monkey, only he goes by lifts 
instead of a constant run, and he hasn’t 
learned how to climb down by himself 
‘The cord is suspended from a nail ar hook, 
and when the cord below the model i 
pulled, he stretehes himself, measuring 
about 2 in. at a pull. This operation is re- 
peated until he reaches the top, when he 
‘must be forcibly pulled down the string by 
hand. 

‘The figure at the bottom of the page 
shows the detail and dimensions of the 
body portion. ‘There is a spring-ateel 
backbone to this figure that is used to 
throw the legs forward and upward after 
being released from the downward pull on 
the cord. 

‘A saweut is made in the back of the 
body portion in such manner as to just 
risa the head, and extends well around the 

wer part of the body, as 
shown by dotted line in Fig. 1. Itis wall to 
‘us that makes u wide cut so as to 


arn Drafting at Home 


Famous Sch Training Draftsmen Make $2000 Moath and Up 
ee apo, So aeeaaersl 
Ere reas. 
bag eS Err 
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FORD Wie 


AUTO OWNERS 


Seats Seca 


allow room for the movement of the spring. 
‘Smooth the inside of the eut with a folded 
piece of medium coarse sandpaper. 

For the spring a good grade of steel wire, 
1/16 in. in diameter and not tempered be- 
yond cold bending, should be used. The 
wire in bent as shown in the diagram. 

‘The two leg pieces from hip to knee have 
‘semicircle at each end, the knee being the 
more important, as the lower leg is to 
revolve about this. ‘The radius at the 


Here the detail 
Of te cnt 
fon fhe gure 
a 
Beskboae ie 
formed "by che 


motion - giving 
wire spring 


Iknee is 14 in. and the joint-pin is in the 
center of the semicircle, but at the hip the 
joint pin is about 3/16 in. above and to the 
Tight of the center of the semicircle. The 
location of the leg pin in the body piece is 
in the center of the semicircle at the lower 
end of the body. 

It is well to fasten a little block some- 


“BOWLEGSandKNOCK-KNEES" 
UNSIGHTLY | 


‘SEND FOR BOOKLET SHOWING PHOTOS 
‘OF MEN WITH AND WITHOUT | 


The Perfect Leg Forms 


eae 
Sue 


In Our FREE Schools 
ae 


Jobs may come, and Jobs 
may go, but TIRE RE- 
PAIRING goes on 
FOREVER. 


Another Tire Famine is 
Already Imminent 


1921 will be biggest year of all, 10 Mit- 
lion car owners will’ keep 20,000 repair 
men humping to keep up. Thousands 
tore experienced men are needed, 


$250 per week in clear profits is a small 
income in this business. 
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‘of the most up-to-date repair plants 
‘The Lanyest Tice Repsit Organisation setnctactwrel and’ sal kcemaioa on 
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where between the legs, Fig. D, to give 
‘more rigidity, and to make them move as, 

‘The lower part of the leg is attached to 
the upper by means of a thin sheet-metal 
insert. 

Each arm is in one piece, has no move- 
ment at all, and no joint at shoulder or 
elbow. A small block, Fig. 18, with a 
hole, through which the cord passes, is 
fastened between the feet. Another block 
F, is secured between the hands. A screw 
[passes through one hand and block, but it 
is threaded to the opposite hand, which 
makes a clamp of the device. 

‘The block is sawn apart and little 
grooves are cut in both sides to receive the 
cord. The crease must not be large 
enough to prevent the clamping of the 
cord or it will be useless. The clamping 
‘causes friction on the cord that prevents 
the climber from slipping backward. A 
twenty-four-ply seine twine is excellent for 
the cord. If the crease wears, a turn of the 
serow will tighten the clamp. 

1G, is necessary to catch the 
ring when the leg is drawn 
down while climbing. 

‘When the toy is operated, the extension 
draws the string down through the clamp, 
F. ‘Then the legs are released and spring 
back. ‘The spring holds them until the 
slack is taken up in the string and the 
figure is straightened again. 


Hanging the Typewriter 
in a Swing 


TYPEWRITER that is used in the 
4% home or boarding-house should be as 
silent as possible in order not to disturb 
others. Recognizing this, the writer, who 
lives under the handicaps imposed by a 


When suspended in this manner be 
tween litle blocks of wood your type- 
weiter will not disturb your neighbors 


boarding-house, tried out the various 
rubber and felt pads on the market but 
found they only lessened the noise to a 
slight degree. So, under the spur of neces- 
sity, he devised a simple contrivance that 
answered the same purpose much better. 

‘The construction is simple in the ex- 
treme. The table is small with a top about 
15 in. square. Four wooden blocks about 
Lin. high are nailed to the table as illus 
trated. Over these blocks strips of heavy 
flannel are spread and drawn taut and 
then tacked to the blocks. Care should be 
taken to have the feet of the typewriter 
resting in the center of the strips of flannel. 
‘You will find that the carriage of the 
typewriter can be moved back and forth 
without in any way disturbing the ma- 
chine—H. FowLen Gooowrx. 
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A Support for a Hanging 
Fern-Basket 


LEARLY shown in the accompanying 
drawing are the construction and use 
of this hanging-basket support. It is suit- 
fable for a sunny corner of the house in the 
‘wintertime and may be used on the porch 
or lawn in the summertime. 
‘Because of its natural beauty and com- 
parative inexpensiveness, yellow pine is the 


OC Ke S 


With little trouble you may make one 
Of these supports for a hanging basket 


est material to use. First shape out the 
sides A and the rail C, and fasten them 
together with glue and concealed nails 
‘The base bridges with their blocks are next 
made and screwed together. ‘The diagram 
shows how the upright pieces and base are 
joined. ‘The three-cornered blocks D are 
screwed to the lowest part of the edges of 
the uprights, as in Fig. 3. For finish, fill 
with shellac or varnish and stain light 
mottled green or weathered oak. This is 
followed by two coats of wax or varnish 
rubbed dull.—H. ApLow. 


Describing a Movable and 
Revolving Pipe-Rest 


SOME days ao, while in» machine: 
shop, T noticed a pipe-rest, evidently 
made in the shop, for supperting pipe while 
the pipe was being cut in a machine using 
a saw-blade (working horizontally) as x 


In shops where pipes or long rods of 
metal arc frequently ‘handled, the 
pipe-rest here shown will be very useful 


cutter. As the rest was not attached to the 
floor, it could be placed at a distance to 
‘accommodate various lengths of pipe. The 
spool had previously been turned in a 
lathe —Jaues M. Kane. 
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Learn Drafting 


Employers everywhere are looking 
for skilled draftsmen, ‘They are offering 
good salaries to start with splendid 
chance for advancement, 


Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands good pay, but 
it is the first step toward success in 
Mechanical or Stractural Engineering 
or Architecture. And drafting is just 
the kind of work a boy likes to do. 
There is an easy delightful way in 
which you can learn right at home in 
spare time. For 20 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects, “Thousands of 
boys have stepped into good ions 
through I, C. S, help, but never were 
‘opportunities t0 great a8 now. 


Let the I. C, S. help you. Choose 
the work you like pest in the coupon, 
then mark and mail it, ‘This doesn’t 
obligate you in the least and will bring 
you information that may start you on a 
successful career. ‘This is your chance, 
Don't let it slip by. Mark and mail 
this coupon now, 
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How to Keep Chickens in 
Their Yard 


(CHICKENS can be kept in their pen by 
nailing two-foot slats at an angle to 
the posts and stringing a number of 
strands of thin wire through them ax shown 
in the drawing. ‘The chickens do not see 


Wires stretched as shown here will 
effectively prevent chickens from war: 
‘ering into the neighbors: yards 


these wires 


when they attempt to fy 


yard. After a number 
y will not try to fly 


over again 


£, Bape. 


A Form for Molding a 
Concrete Trough 


A FOOD trough for pigs iy readily made 
from conerete, using for a form a 
semicircular section of log and rectangul 
box made with nailed planks as shown in 
the appended illustration, 

‘A log of the desired capacity of the 
trough is selected and this is aplit Jength- 


ed face down on any fat barn oF 
ther floor, the outer casing is placed over 
concert 


END VIEW 


Fist 
oucreTe 
Trou 


One half of a beveled log and a wooden 
frame is all that is required for carting 
@ concrete trough 


this and secured with two nails to prevent 
it from shifting while the cement is poured. 
A coat of axle grease is smeared over the 
surfaces of the wood to prevent the con- 
crete from sticking. After pouring, the 
‘cement it is allowed to set for several days, 
This makes a trough that is practically 
destructible and is not 
larly, troughs for eattle, 
be made of any desired size —G. 
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Drills for Boring Deep Holes 
in Metal 


HEN the amateur mechanic has an 

‘extra deep hole t drill in metal that 

is beyond the capacity of an ordinary drill, 

loss just how to proceed. Few 

know that they can make a drill 

for this work very easily. ‘The drills men- 

tioned in this article will drill holes of small 

diameter to a depth of 10 in. with perfect 

accuracy, providing they are used only on 
lathe. 

For holes of large diameter, 
more, the type of special drill s 
Fig. I will be found satisfactory. ‘The cold- 
rolled rod upon which the cutting edge is 
mounted should be about 4 in. longer than 
the hole to be drilled. One quarter of the 
rod is then cut away as illustrated. This 
will have to be done in a machine-shop if a 
shaper is not at hand. Exactly one quarter 
(of the rod should be cut away. A cutter of 
tthe shape shown is then cut from tool steel. 
‘This is ground true and the cutting lip 

pened. The 
Before the hardening, two holes should be 
drilled for the holding-down screws, which 


that the cutter will come flush with the 


surface. ‘The cutting edge is ground at a 
alight angle ao that it will gradually ineline 
‘outward from the center, When using this 
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Several types of special drills for boring 
deep holes are here shown. Learn how 
to make them in your own shop, 


type of drill it is best to start the hole with 
fan ordinary’ drill, 

‘A simpler type of deep drill is illustrated 
fn Fig. 2. This is used for small holes and 
will be found very efficient and easy to 
make. The cutter is made from a ahort 
length of tool-stecl rod. ‘This material is 
‘commonly called drill rod. The rod should 
bbe the same size as the hole that is to 
bbe drilled. ‘The length of the rod should 
bbe from 4 to 6 in., depending upon the size. 
Exactly half of it, for a distance of 2 in. is 
filed away and a slight angle is filed on the 
front of the cutting edge. Considerable 
care must be exercised in this filing #0 that 
fa perfectly flat surface is produced. Care 
should also be taken that exactly half the 
‘material is filed away, as this influences the 
size of the hole. The piece is now put in a 
lathe and drilled out for a distance of 3 i 
“This hole is to receive a cold-rolled ¥: 
upon which the cutter is mounted. One, or 
possibly two holes, should be drilled 
through the center of the rod and pins 
inserted. This will prevent the cutter 
from turning while the device is in use. A. 
slight flat should be filed along the top of 
the cutter to allow the chips to find their 
way out. ‘The shank of the tool should be 
tapered off about .002 in. When all this 
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SPECIAL OFFER pater abit NATURE 


Before disclosing an invention, the inventor should write 
for our blank form “Evidence of Conception.” This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Ilustrated Guide BOOK 


HOW TOOBTAIN A PATENT 

‘Sent FREE on Request 
Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents, Our 
Methods, Terms, and 100 Mechanical Mov. 
ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventor 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We haye Direct Agencies in all Foreign 
Countries. 


Write for our illustrated Guide 
n Patents, 


SPECIALIZATION Our Staff 


is impossible for any one man to become an 

ion. "Only those practically skilled in the 
Fe capable of rendering efficient service. |For 
this reason Vietor J Evans & Co. employ a aumber of patent lawyers and mechanical 
‘experts who have been selected for their special knowledge and ability in certain 
fines of invention. Each case ix placed in charge of experts in the classes In which 
the invention relates. 


THE VALUE OF YOUR PATENT 


WyBl depend mach up the sil and care with which your cate i proacuted in the 
United States Patent Ofice. This work will receive the tenefit of ‘skill and experi 

fence acquired by a long and successful practice. We spare neither time nor pains 
{to sccure the beoatdest possible patents that the inventions will warrant. ‘That every. 
‘case entrusted to us receives our best efforts, and that our work is done consistent 

fzlfully and thoroughly is evidenced by the many unsolicited letters of ‘commen 
tion that we receive constantly from ouF clients. We will furnish upon request Hsts 
of clients from any State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 
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FF YOU HAVE, AN INVENTION 
oa wish to patent you cam 
pte fly and rely fo Man & Co. 
ives ln regard to 
of obtaining protection.” Please. send 
thidthes orm model of your invention 
fund a description of the device explaio- 
ing its operation. 
All communications are strictly conf- 
entil. "Our vast practice, extending 
of seventy years. 
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work is finished, the center should be 
hardened and tempered. It is then ready 
for work. Its action is shown in Fig. 3 

When the D-bit is used in a lathe, a 
special handle must be made to accommo- 
date it. Such a handle is shown in Fig. 4. 
It should fit in the tool-past of the lathe. 
A piece of cold-rolled fiat stock is used. 
‘About 6 in. of this will suffice and ane end 
is slotted for 2 in. with a hacksaw. Before 
the slot is cut, a hole is drilled to accommo- 
date the drill. Care should be taken that 
this hole is perfectly accurate. When the 
sawing is done, another hole is drilled 
through to accommodate the clamping- 
aut. One half of this hole is drilled out to 
make a clearance for the bolt. When the 
dolt is tightened, it will pull the holder 
together and hold the rod tightly. 

‘When the tool is used, the back center of 
the lathe should be brought in contact with 
the free end of the drill. This type of tool 
is very slow in its cutting and should not be 
forced too much. Lubricating oil or eut- 
ting compound should be applied liberally 
and the tool should be withdrawn at 
regular intervals to bring out the chips, 


An Extra Chuck to Hold 
Small Drills 


AN extra chuck for small drill to be 
‘used in an ordinary carpenter's brace 
‘ean be made as follows: 

Procure a piece of good tool-stee! about 
{5/16 in, in diameter and 2 in. long. Drill 
Yy-in. hole lengthwise through the center 

of the piee 

Then, with 
hacksaw, eut a 
slot down the 
center to within 
34 in, of the end, 
as shown in the 
ilustration. 

‘This chuck ean 
bbe used in a ear- 
penter's brace or 
any other form of 
‘chuck and, owing to the spring of the slot 
ted ends, it will grip various sizes of drills. 


der 


‘This chuck is useful 
for holding drills 


How to Enclose Stamps in 
a Letter 


R stick a stamp to a letter. There 
east three better ways. If you 
fare enclosing one stamp in a letter, make 
two slits 14 in. long and % in, apart, then 
slip diagonally op- 
posite corners of 
the stamp in the 
slits. If there are 
two stamps oF 
more to be en. 
closed, make two 
slits 1 in. long and 
about 1 in. apart 
and run the string 
‘of stamps through. 
When stam 
with the adhering 
margin can be ob- 


tained, leave the 
perforated margin Jwonethods of en- 


on and stick it SONDs emp 
down on the paper so that the stamp can 
be torn off. 

‘The very best way to enclose a stamp for 
reply is to put it on a self-addressed en- 
velope. Another way to enclose stamps is 
in the small drug envelopes commonly 
used to contain small articles. 
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A Real Tin Lizzie Made 
from Cans 


WH an asortment of tin cans to 
‘work with the writer made a tin ean 
automobile that is very good looki 

‘The hood is made of about three quarters 
of a large condensed-milk can, one end 
being left in for the front of the ear. The 
seat is made of part of the remainder of the 


‘Whatever is lacking in the resem- 
lance of this toy. to a real car 
will be supplied by imagination 


large milk-ean. Behind the seat is the 
gasoline tank, represented by a coffee-can 
‘and lid. Each wheel is made of two sizes of 
lids, one fitting into the other to give solid- 
ity. One lid is a coffeo-can lid and the 
other a baking-powder-can lid, Screwed to 
the wooden axle these lids are strong 
enough to serve their purpose, Even the 
steering-wheel is a lid with openings cut to 
form the spokes.—CHAKLES A. GODDARD 


Prolong the Life of the 
Window-Garden 


JON'T keep the fower-pot standing In 

ter; it is injurious to the plant and 
expecially to the root system, The mols- 
ture, when the plants are watered, should 
run through the root balls ax quickly ax 
possible. ‘The roots not only require 
‘moisture, but also alr, and if the saucer fs 
{ull of water, and if the pot stands directly 


By keeping the flower-pot raised 
‘above the saucer you can prolong 
the life of your flowers 


{in the saucer, litt 
roots, since the soi 
moisture, 

Therefore it is desirable to keep the 
flower-pot slightly above the saucer. This 
is accomplished by taking two pieces of 
band iron about 1 in. wide and 1/32 
thick and iron 8 to 10 in. long. ‘These are 
bent with a flat-nosed pair of pliers in the 
desired shape so that it fits snugly around 
the pot and at the same time lifts the pot 
above the saucer, as shown in_ the illustra- 
tion. These two pieces are bent exactly 
similar to each other, then they are crossed, 
and finally held in place by two U-shaped 
clips bent firmlyTaround the center of the 
«ross piece. —E. BADE. 


any air can reach the 
supersaturated with 
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ASBESTOS 


We are miners and shippersof Crude 
Asbestos in any quantity. We produce 
all grades at our world famous BELL 
ASBESTOS MINES, in Canada. We 
also card. fibres, spin yarns, weave 
cloths, and make all sorts of Asbestos 
products, 

For anything you want in Asbestos 
turn to 


Keasbey & Mattison Company 


Dept 54 AMBLER, PENNA, U.S.A 


AMERICAN PIPE BENDING MACHINE CO. 
1 Pearl Street BOSTON, MASS. 


150 to _$400- Monthly Profit 


2 to 30H. P. 
WITTE 
tna scare Uae 
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Mix Concrete by Means 
of a Tumbling Barrel 


LABOR-SAVING concrete mixer that 
can be improvised from materials 
normally procurable without cost, is shown 
in the illustration. It consists of a tumbling 
barrel in which half-bag batches can be 


For mixing concrete in small quanti- 
ties “this tumbling barrel will be 
found very useful 


rapidly and thoroughly mixed with the least 
‘effort and provides a means of emptying the 
concrete directly into the barrow without 
additional shoveling. 

‘The barrel is mounted on a center pivot 
with brace-blocks at the sides to secure 
thie shaft member 0 the barra, The 

‘one side and a 


provide a closer-fitting cover. A quick 


acting clamp is fitted at the opposite side 
from the hinge. The lower side of the 
barrel is mounted about 2 ft, above the 
platform, to permit of rolling the barrow 


‘The various parts of the rocking 
mechanism. excepting the barrel and 


underneath for dumping. Oak blocks 
bolted to side braces form the mounting 
for the center bar. The platform under- 
neath is of close-fitting boards to permit of 
shoveling where the sand, gravel, cement, 
for conerete is unavoidably spilled. The 
shaft extending through the center of the 
barrel assists in cutting and mixing the 
‘batch, as the barrel is oscillated, 


An Easy Way to Remove 
a Tight Can-Lid 


AN-LIDS are 
‘often difficult to 
remove. Here ix a 
plan by means of 
which they can be 
loosened easily. 

Tie a piece of stout 
twine loosely just 
below the cover, 
then thrust under the 
twine a peneil and 
start to twist this. 
‘When the twine is 
tight, the cover of 
the ean comes away readily. 
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Brown & SHARPE 
Machinists’ TooLs 


Universal 
Bevel Protractor 


Combination 


Will itgiveas good 
service five years 
from ne 

If a concern has 
supplied tools to 
satisfied machi 

istsforthreegener- 
ations, the answer 
is evident, and 
points out to you 
the tools to buy. 


Brown & Sharpe 


Machinists’ Tools 


BROWN & SHAR Pe 


Our New Trade Mark! 


LSTANIEY J 


Make sure that your 


Home Tools 
are 


| STANLEY 


OOD TOOLS make 

home tinkering a plea- 
sure; there's a joy in “fixing 
things” with them and 
doing creative work, not 
marred by unbalanced, easily 
dulled, imperfect tool 


A STANLEY Broce with « 
fee aera Tae 


at your herders dealt she 


you his line of STANLEY Tool, 
ind rite wa Jor catalogue, 7-F 


Tus STANLEY RuLe & Levet PLANT. 


New Brirain, Conn. USA. 


Popular Science Monthly 


Finding New Uses for Old Things 


What use have you for some of 
the “junk” in the attic or cellar? 
Popular Science Monthly will pay 
ninety dollars for the best answers 


HERE is the old baby-carriage, the old stove. the old 
bureau, the trunk, and the leaky wash-boiler. The 
attic also contains old phonograph needles, safety-razor 
blades, carpets, curtains, chairs, tables, picture-frames, hat- 
boxes, etc. Have you been able to save money and add a 
convenience to your home by pressing some of these things 
into service again? If you have, you probably had to get 
the household tool-kit out to help you. Sit right down now 
and tell Popular Science Monthly what changes you made 
and how you made them, It makes no difference what you 
changed, as long as it wasold. You may win one of the prizes. 
The Popular Science Monthly offers three prizes for the 


best answers— 


first prize of $50, a second of $25, and a 


third of $15. These will be awarded in accordance with 


the rules outlined below. 


Rules-Governing the Contest 


(1) Contestants are not limited 
to the number of ideas, but only 
‘one method can possibly win the 
first prize, only one the second, 
and only one the third. The con- 
test is open to everybody. 


(2) The use of the old piece 
of junk must be shown clearly, 
either in a photograph or in a 
drawing. If a drawing is sent in, 
it need not be made by a skilled 
draftsman. It is sufficient that it 
igible. While pen- 
cil sketches will be considered, 
contestants are requested to make 
their drawings in ink on heavy 
white paper. ‘The views should be 
sufficient in number to set forth the 
writer's idea very clearly. The con- 
testant’s name and address should 
appear on each sheet of drawings. 


(8) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
rds in length. The name and 
address of the contestant should 
pear in the upper left-hand 
corner of the first sheet of the 
written deseription. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular Science 
‘Monthly not later than 5p. m., on 
June 15, 1921. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best use for an old 
piece of junk. 

‘The second prize of $25 will b 
paid to the contestant who sub- 
mits an idea next in merit. 

‘The third prize of $15 will be 
paid to the contestant who sub- 
mits an idea third in merit, 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the ideas that win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners, 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu 
scripts that do not win a prize. 
‘The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected. 


(8) When a contestant submits 
more than one idea, the descrip- 
tion and drawing by which each 
is set forth must be sent as a sep- 
arate unit. 


(10) Manuscripts or drawings 
‘will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the New 
‘Uses for Old Things Contest, Pop- 
ular Science Monthly, 225° West 
39th Street, New York City. 
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No Nails or Screws in 
This Frame 


AINTINGS mounted on_ stretchers 

hhave to be framed for exhibition pur- 
poses. It is not always feasible to provide 
frames and mats for each painting. The 
‘same frame and mat may hay ve for 
many pictures of corresponding size. In 
‘such not desirable to fasten the 


‘SIDEVIEW 


How a painting may be te 
framed without the use of nails or glue 


canvas in the frame permanently with 
halls, screws, or glue. ‘The difficulty ean 
taily be overcome by screwing screw-eyes 
in the middle of each side of the frame, 
placing the mat and picture in position and 
‘wires from one screw-eye to the 
other on the opposite side, forming a wire 
cross that will hold the three parts of the 
Pieture firmly together 
‘Any. slackness of the wires may be 
remedied by giving a slight turn £0 the 
serew-eyes to which the wite is attached 


Perforating the Bottle Cap 
Aids in Pouring 


VERY easy way to pour milk from 

full bottle is as follows: Near one 
‘edge of the paper cap cut a V-shaped 
opening with a knife, and near the oppo- 
site edge cut an X-shaped opening. By 
lifting up the point of the V, and the four 


Fluid may be poured from a bottle 
without spilling, if the cover is pro- 
vided with the openings indicated 


points of the X, milk ean be poured in an 
‘even, steady stream from the bottle. The 
milk’ should come through the V opening: 
air is admitted to the bottle through the X 
cut. ‘The cream may be mixed with the 
milk before punching the openings by 
shaking the bottle —Fepenick C. Davis. 


Red, Devil Pliers 


REGUS.PAT OFF, 


You can depend on them! 


A pair of pliers is just about the handiest tool you 
can have in your kit. You'll use it for everything. 


But you want a real plier, a comfortable one to 
grip; a husky one to take hold and hold fast, a 
powerful one to cut wire, nails, ete, A real, good, 
all-around plier will handle any job you need— 
around the house, barn, garden, garage, tractor, ete, 


For quality’s sak 
the real kind. 


Red Devil 


Slip -Joint Plier No. 1226 


Insured for 2 
|. Beautifully 


‘That's just the all-around tool you need, 
years’ service, by a signed and sealed bo 


nickel plated.” Com 
Wire Cutter Flat-Nose Plier 
Pipe Grip Screw Driver 


AL all god hardware dealers rif nt in soc, send $1.50 
fort pled Best™ Pit! No, tebe*7 tne ha 


Write today for free tool booklet 
SMITH & HEMENWAY CO. 
Manufacturers of "Red Devil’ Tools 
264 Broadway, New York, N. Y. 
“Red Devil Pliers are made in 100 fone for every need 


Inc, 


Are Found Wherever | 
Lathes Are Used I! 


ehoote and Colleges wie them for | 
renrettucn turtines Rutmobtig Mam 
‘inctorer iotes Bail Foe 


Have you 
a die stock 
which will 
thread all six 
sizes of pipe 
from % to 1% 
inches? 


The 


ett"reauinnscees the ta 
thie toly Hight eh ott 
erSpant where te beavis wer 


day for etalon and ps 

‘Schools write for our special 
SchSol propantion 

‘The Monarch Machine Tool Co. 

116 Oak Street 


MANUFACTURING CO. 
East Glot Plce Cleveland, Ohio 


“That door won’t 
stick now!” 


‘A Sargent Auto-Set Bench 
Plane is all that is needed to 
correct many such household 
annoyances. Every man who is 
handy with tools should haveone. 

‘Your hardware dealer sells 
Sargent Planes. He will be glad 
‘to show you 
ture which permits the blade to 
bbe put back into the same posi- 
tion after whetting, without re- 
adjustment. An exclusive Sar- 
‘gent feature, 

‘The Sargent Book of Planes 
will be sent free on request. 


SARGENT & COMPANY 
Hardware Manufacturers 
50 Water St., New Haven, Co 
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“TBE wagon herein 
described is a ve- 
hicle that combines 
tthe features of a row- 
boat with those of 
cart and, if properly 
made, will be a great 
muscle developer as 
well as a source of 
amusement. 

‘The working parts 
are such as to require 
careful construction. 

First, procure 
enough ash or other 
springy wood to con- 
struct the framework 
of 114 in, by 2 in 
stock. Following are 
the dimensions: 
Width across front, 
4 ft;_width across 
rear, 6 in.; cross piece for oars, 20 in.: 
2 pieces of gaspipe, each 10 in.; 2 pieces of 
stays, 14 in.; rest for feet—for steering, 12 
in; center piece (lengthwise), 50 in.; 
pieces each side of center—front to seat— 
20 or 21 in.; seat to rear—12 
plece under seat, 7 in. 

‘The remainder of material needed is as 
follows: two pieces of oak or maple, 8 in 
square; if turned separately, I-in, stock 
will do, but if the 
large wheel and the 
pulley are turned in 
fone, 134 in. will be 
necessary. 

Piece of hard 
wood for seat 1 in. 
by 6 in. by 8 in, 
shaped to conform 
to drawing. 


Twocurved pieces 


on rear 115 in. by 2 


135 in. by 1 


in. by 8 in; two 
pieces for oars, 1 
in. by 1 in. by 12 
in: 1 piece of be 
fn, round iron, 24 
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This Wagon Is Moved by Oars 


By Frank W. Vroom 


in. long. Keep this 
well oiled on inside, 
Two I-in. coil 
springs, 3 in. each, 


Bolts for pivoting 
foot-rest, oars, and 
tiller. Small stove 


bolts for joining arms 
on oars and_ pulleys 
to iron 


Wood strips for join- 
ing oars and pulleys, 
By referring to the 
drawings the con- 
ction of the ver 
hhicle will become 
clear, A is the front 
axle of square iron, 1 
in. by 50 in, ‘Thread 
the ends to receive 
the nuts countersunk in the pulleys. B is 
the pulley, turned on big wheel or separate- 
ly. Cis the large wheel for traction, It 
‘should be rimmed with strap iron, D ina 
gaspipe, fastened to the frame with iron 
straps as shown. E is the footboard, with 
foot-rests cut as'shown. F are the springs 
for holding the rear wheel to its course when 
going straight ahead. His an arm of wood 
tofasten the oar to the main shaft, 1 is the 
‘oar; if greater lever 

age is preferred than, 
that specified, these 
may be made longer 
and pivoted nearer 
‘the end of the frame. 
Tis the seat, Kis 
‘an arm of wood con- 
necting the pulley 
with the shaft. 
is the tiller for steer- 
ing the vehicle, Af 
is the wire cable, 
connecting the tiller 
with the foot-reat, 
N is the rear wheel, 
7 in. in diameter 
and should be set 
into the projec: 
tion of the center 
piece of the frame 
and in a fork of 


fn, long: 1 plece of With the aid of the top and side views wood similar to 
Npin.—-inside di- here given you can camly build one of the front fork of 
ameter—gaspipe 6 theacrowboat wagons bieycle. 


Pencil-Tips for Splicing a 
Fishing-Rod 


ONE, “tthe thin sestions of ishing 
‘rod was broken. No duplicate of the 
part being obtainable, I decided to mend 
the break. Teut 

off the rubber- a= 
holding brass tip Les 

of two lead-pen- Tar 

ils, of which one 

was slightly 
smaller than the 


ee SS 
see, 


dnd lead in them. mes 
Torced thelarget | ———een= 

clthe tipeon the 2 

thicker part of ran 

fhe broken oe Brae tps of pence 
Hon and the feidtopsthes te parts 
tmnallerip onthe ofthe Broten rod 


inner section, as shown in the illustra 
tion. ‘Then I ‘shellacked the surface of 
the ‘break and pressed the two parte 
together. ‘The two metal tips clamped the 
cemented parts together, holding them in 
place and strengthening what would other- 
‘wise have been a weak spot. The repaired 
section of the rod was coated with shellac to 
prevent the tips’ slipping.—J. M. KANE. 


How to Bend Brass and 
Copper Tubing 


WHEN small tubes of brass or copper 
or steel are to be bent, they have a 
tendency to flatten out at the curve. Small 
tubes can be bent without flattening if they 
are first filled with molten resin, Larger 
tubes may be filled with sand. If resin is 
used, the tube is heated again after bending 
and the resin is blown out with a bicycle 
‘or automobile-tire pump.—L. Laurit, 
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A Rustic Typewriter Table 
for the Porch 


‘OR this table the frame is made from 
yellow birch poles that may be cut in the 
woods and are from 1 in. to 2 in. thiek. 

‘The photographs show the completed 
typewriter table, both rear and front views. 
Each leg was 24 in. long, easters raising it 
to 27 in., allowing 1 in. for the thickness of 
the top boards. 

‘The length of the cross sticks of the table 
forming the ends was 16 in. The length of 
the rear sticks was 80 in. ‘To hold the top 
of the legs firmly together three sticks of 
pine lumber were used: the two at the ends 
being 16 in. long, while the rear stick was 
80 in. ‘The width of this lumber was 2 in. 


If you use your typewriter in rustic rur- 
roundings, it should rest on arustic table 


tand these sticks come just under the table- 
top, where they are not seen, giving the 
table greater strength than round sticks 

‘The shelf for the typewriter paper was 
20 in, wide and the book compartment at 
tho right of the table was 8 in, wide by 20 
in, deep, This compartment was made to 
accommodate letter files, books, ete. The 
narrow shelf directly under the machine is 
for holding two piles of typewriter paper 
of the standard si 


in place by scrows extending through the 
frame poles into the under side of the 
boards. A drop-shelf 18 in. square adds to 


paper drawer and the bookshelf 


typewriter table. ‘The boards were finished 
with oak stain varnish, after having been 
properly filled. Boards were used for the 
bottom of the narrow shelf and poles for the 
base of the compartment at the right for 
‘books and files 

‘The drop-leaf was attached by means of 
three brass hinges and held supported for 
use by means of a forked pole of birch cut 
just the right length to hold the leaf level 
with the tabletop. —F, E, Brnwwer. 


AO Years of with Fine Tools 


“when typewriters were curiosities.” 


Forty years ago, when the typewriter was still a 
“new-fangled contraption”, machinists were begin- 
ning to learn what so many thousands know today 
that Starrett Tools are made to insure complete 
satisfaction to the men who use them. 

“Tools just a little better than were ever made before” was 
the Starrett idea in 1880. It is the same in 1920. That ex- 
plains why Starrett Tools have had so big a share in the 
industrial development of the country. 

If you're interested in fine tools write 
for a copy of Catalog No, 22 “W". 


Ae NEW MOTORS 


ALL SIZES UP TO SH.P. 
\We Specia‘ize In Small Motors Generator 


TL). West Eo Ptsburth. Pa 


Carpentry and Mechanics for Boys 
Sekt Sint 
Popular Science Monthly 
225 Weat 19th Street ‘New Yorke 


SOUTH BEND LATHES 


For the Machine and Repair Shop 
REDUCED PRICES 
= IESG | 12 Lathe 
Hesse | iF Eaike 


SOUTH BEND LATHE WORKS 
(433 MADISON STREET, SOUTH BEND, IND. 


Your best machines 
need this watching 


Whether the ‘output can 
be increased by mechanical 
means, or by putting more 
up to the operator— 


COUNTERS 


gel the gains! They show every 
picking-up or falling-off in pro- 
duction; register the result of 
changes in mechanism or operating 
method; record accurately what’ 
done over timed periods or daily runs. 


This small Rotary Ratchet Counter 
(No, 6) counts reciprocating movements of 
the lever, a8 required 


for record 


output of the 


Counters for practically every 
type of machine are illustrated 
in the Veeder booklet. A copy 
should solve any counting prob- 


The Veeder Mfg. Co. 
‘M4 Sargeant St, Hartford, Conn. 
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Attract Customers by This Electrical Trick 


By L. A. Laurier 
HE apparatus bushing is now 
ere decribed trlled ‘out ‘with a 
makes it posible to Seine drill, "A slot 


read a newspaper 
dlipping wh: 


making 4000 F.p.m. 
When assembled, 
the device may be 
put in a show-win- 
dow as an advertis- 
ing attraction. 

A good _smooth- 
running battery mo- 
tor or a 110-volt 
fractional horse- 
power motor may 
be used. The bear- 
ings on the motor 
‘used should be 
perfect condition 50 
that they will not 
vibrate excessively 
when the machine is 
running at high speed. 
‘spoil the illusion. 

‘The brass disk upon which the clipping 
is to be mounted should be perfectly fat, 
as a wobbly disk will also tend to make 
reading difficult. The disk of sheet brass 
‘should be cut on a lathe, This ean be done 
by attaching a block of wood to the lathe 
faceplate. Four screws are then used to 
hold the sheet brass.to the wooden block 
mn the lathe tool'is brought in contact, 
with the sheet metal while the lathe is in 
operation, a nice clean-cut true disk ean 
be obtained. A central hole is drilled in the 


ee 


Vibration will 


How this remarkable feat can be 
accomplished isillustrated by the 
plan of the apparatus 


brass disk s0 that it will fit snugly on the 
motor shaft. A small brass collar is 
turned on the lathe to fit on the motor 
shaft. ‘The disk should be soldered to the 
collar and both to the shaft. 

‘A commutator is now made for the oppo- 

ite end of the shaft. If the motor shaft is 
not long enough for this purpose, it may be 
necessary to replace it with a longer on 
‘The brass portion of the commutator 
made first. This is shown in the det 
drawing. First a brass bushing about in. 
long is cut. This should be about 3¢ in. in 
diameter. A slot is cut lengthwise in this 
witha hacksaw, and a brass strip is then 
Inserted and soldered in this slot. A hole is 
then drilled through the center of the 
bushing so that it will ft on the motor 
shaft snugly. Just a slight driving fit 
should be produced. 

‘A piece of fiber is now placed in the lathe 
and turned down to a diameter that cor- 
responds with the distance between the 
top of the brass strip and the center of the 
brass bushing. The center of the fiber 


uo 


is now cut length- 
wise in the brass 
bushing as shown, 
‘This will permit the 
fiber bushing to 
slide over the brass 
piece. When this 
is done, the top of 
tthe little brass strip 
previously soldered 
in the brass bushing 
should come flush 
with the outer sur- 
face of the fiber 


copper 
brushes are 
One of these brushes 
makes contact with 
‘the motor shaft and 
fone rests on the surface of the commutator 
so that a connection will be made between 
the brushes every time the brass portion of 
the commutator comes in contact with the 
one brush. One end of each of the brushes 
is bent at right angles and each is placed 
under a binding-post. 

all holder and reflector is now made 
for a Geissler tube. The Geissler tube 
should be of the plain kind with no fluor 
‘escent liquids in it. The plain type gives 
more illumination than the fluorescent 
type. 

‘The Gelssler-tube holder is supported 
between two little spring brass pieces 
attached to an upright board. Mounted 
behind the Geissler tube is a small semi- 
circular piece of bright tin or aluminum 
or any tight metal that will act as a 
reflector. 

With the addition of a amall spark-coil 

‘bout 34 in. sparking eapacity), the little 
apparatus is ready to be put together, ‘The 
‘connections are shown. It will be seen that 
every time the brass piece comes in. con- 
tact with the copper brush, the eireuit will 
be closed and the primary of the spark- 
coil will become excited, causing the 
Geissler tube to become luminous. The 
light from the Geissler tube will be re- 
flected on the brast disk carrying the 
clipping. 

The brass contact piece on the com- 
mutator is so arranged that the circuit will 
be completed only when the clipping on 
the brass disk is in an upright position, If 
the speed of the motor is 3000 r. 
circuit will be made and broken that many 
times every min- 

1 will be 


ute. 


‘only be illumi 
nated when the 
paper is in a 
certain position. 
Thus the news- 
paper clipping on 
the disk will ap- 
pear stationary 
and the elipping 
ean be read with 
the greatest ease while the wheel is 
traveling at this high rate of speed. If 
the brass disk travels smoothly and does 
not wobble, and if the bearings of the 
motor are in good condition, 4 perfect 
illusion will result, 


Use Sr ako 
‘The Geissler tube 
in greater detail 


This one 
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Cooling-Water Pump for 
Stationary Engines 

T[PHIS automatic pump, is operated in 

T connection with the exhaust of gaso- 


is used as pump for cooling 
tion or, in a boat, for pumping 


Four Reasons Why 
‘dosh of wood are hallowed out toe | Williams Should Make Your 
Nees oe ore eceta Hes Special Drop-Forgings 


plece of this pipe in each block and fasten 
with pipe bushings on each side of the wood | | | 
‘with a sheet of rubber packing under each, | | 
50 a5 to make an air- and water-tight ft. } 
‘Take a smooth thin sheet of new flat tin 
and clamp it smoothly between the two 
locks, using rubber or asbestos gaskets. 
Bolts are paased through holes to clamp 
the whole together. Connect the top side 
‘of the pump with a reducing tee in the 
‘exhaust line and close up to the same and 
in a horizontal position as shown. ‘The | | | 
Jo ‘of the pump is connected with | | ) |) 
the side outlet of a tee in a 34-in. pipe-tine. 
Place two check-valves horizontally and 


1. Because of broad EXPERIENCE, covering nearly 
half a century, in making Drop-Forgings for leading 
manufacturers. 


Because QUALITY has always been the first con- 
sideration in Williams’ product. 


3. Because DEPENDABILITY of Williams’ Superi 
Drop-Forgings will safeguard your ows output. 


4- Because FOUR COMPLETE PLANTS, in widely 
separated localities, offer unusual manufacturing 
and shipping facilities. Correspondence invited 


9 5) ini ri inh a 
FE cwmysr 


of Machinists? Took and wl be pleased to end rt 
dog” 


7 = Tonks, Lathe Dogs, Clany 
Holders, Eve Bolts’ Hoist flooks, Wire Rope Sockets, 


Tl 
vinwesl 


DROP —-FORGINGS 
offen cheaper than castings 
always far superior 


H. WILLIAMS & CO. 
“The Drop-Forging People” 


PROOKLYN AUEFALO 
‘Alternating pressure and suction in the s Nelo 
‘exhauat line will eause the tin diaphrages 
to vibrate in unison with the explosions 


i 
i 
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‘one on each side of the tee, as indicated in 
the drawing: one is the suction and the 
other the discharge valve. 

‘The pressure and suction in the exhaust 
line between and during explosions will 
cause the diaphragm in the pump to vi- 
brate in unison with the explosions in the 

+ engine, causing expansion and compression 
in the lower chamber of the pump. The 
changes in pressure cause the valves to 
‘open and close, thus drawing in and dis- 
charging water. It will be found necessa 
to fill the parts with water before operating, 
unless used in connection with » powerful 
impulse motor.—B. FRacis DASHIELL. 


Se 5h. pena 314 p90 ane, $3.00 pong 
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Keep the Hungry 
Moth Away 


A SMALL bag of cedar shavings or «few 
cedar-wood blocks placed in the 
bottom of a trunk in which clothes are 
kept, or placed in a clothes-closet, will 
‘keep out the moths and thus prevent the 
clothes from being moth-eaten. It will not 
fill the clothes with a disagreeable odor as 
moth-balls do.—G. H. Gurzkr. 
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Learn the Autoa and 
T Hastor Business 


Business 
of Your Own 


Tobacco for cigarettes. It has no 
rival, no substitute. 

Many “ordinary” cigarettes have 
some Turkish in them to give 
them some taste and some 
character. 


MURAD is all Turkish—all 
Taste —all Character —all 
Enjoyment. 


A partly Turkish ci is like 
a partly good cneilite a! partly 


truthful statement. 


Food, truth and cigarettes, to 
be right must be 100% good. 


MURAD is made of 100% pure 
Turkish tobacco—personally se- 
lected from the finest and most 
famous varieties grown. 


‘Try MURAD Today, and 


“Judge for Yourself—!” 
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SHEAFFER'S 


PEN PENCIL 


AT THE BETTER DEALERS EVERYWHERE 
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